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HE FLOW of blood in the veins of the extremities normally is in- 


fluenced by cardiae action, gravity, intrathoracic pressure, the vol- 





ume of blood, muscular tone and exertion, and several other factors of 






relatively negligible importance. In normal persons resting in the 






supine position, the interplay of all these factors is finely enough bal- 





anced so that the pressure of the blood in the antecubital veins, for 






example, ranges at most between 50 and 150 mm. of saline solution. 






In addition, comparisons of the pressures in the antecubital and femoral 






veins of a normal individual show very slight differences. It is to be 






expected, therefore, that direct measurement of peripheral venous pres- 






sure is a practical and sensitive method of detecting changes in the 






circulation in the large veins resulting from abnormal causes. 






Elevation of peripheral venous pressure above normal occurs in a 





variety of disease conditions; for example, heart failure, acute and 





chronic cardiac compression, mediastinal tumors, pregnancy, intra-ab- 






dominal tumors, ascites, hepatic cirrhosis, venous thrombosis or other 





localized obstruetion, and arteriovenous fistula. In some of these condi- 





tions the venous pressure is elevated generally; in others, obviously, the 





rise in pressure is restricted to a section of the body. Abnormal lowering 






of venous pressure is comparatively rare, but it has been observed in 





eases of shock. 





Any condition that retards the flow of blood in the veins predisposes 
to venous thrombosis, and this predisposition is increased by combina- 





tion with direct injury to the veins. Thrombosis in the femoral and 
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iliae veins most frequently follows abdominal operations in the regions 
of the large veins, such as operations upon the gall bladder, stomach, 
and pelvic organs. Direct injury to large veins by surgical instru- 
ments during such operations should usually be obvious, but the effect 
of normal operative procedures upon venous blood flow is not so readily 
appreciated. It was our purpose in undertaking the present study 
to try to demonstrate the magnitude of this effect by measuring the 
changes in blood pressure in veins which conceivably might be affected 
by the operative procedures. For this purpose changes in-the pressure 
of the blood in the veins of the upper and lower extremities were meas- 


ured during ten standard abdominal operations (Table 1). These were 


TABLE J 





: : Smee MAXIMUM POST- 
PREOPERATIVE Dee |g SS eCLm 
mane V. Pp. OPERATIVE OPERATIVE 
CASE OPERATION a v. P.* Vv. Ps* 
| THESIA ee ; = ‘ 2 - ee 3 
ANTE- SAPHE- ANTE- | SAPHE- ANTE SAPHE 
P i}CUBITAL NOUS CUBITAL| NOUS |CUBITAL NOUS 
1 |Colostomy Local | 170 | 100 170 | 100 ~ | 90 
| (novo- 
cain ) 
2 |Cholecystectomy |Local 85 | 290 | 155 
| (novo 
cain ) | 
3 | Hysterectomy Gas- 175 240 205 os0 150 270 
ether | 
4 | Appendectomy Ether SO | } 130 | 80 
| (McBurney 
incision ) | 
5 Splenectomy | Spinal- 220 480 230 520 100 470 
| (idiopathic ether 
hemolytic 
icterus ) 
6 |Repair of ven- Spinal 60 70 110 159 SS 110 
tral hernia | | 
7 |Abdominal ex- |Spinal 70 110 75 140 70 100 
ploration and 
biopsy of liver 
8 jGastroduode- Spinal 135 15 135 75 120 ay5) 
nostomy 
9 | Hysterectomy Spinal 105 100 190 280 65 | 110 
10 | Colostomy Spinal SO | 220 | 80 


*V.P.. Venous Pressure in millimeters of saline solution. 


selected with a view to including the exploration of each abdominal 
quadrant and the involvement of all the main abdominal organs in some 
way during one or more of the operations. 

During each operation measurements were made repeatedly and simul- 
taneously by the direct method in the antecubital and saphenous veins. 
Because of its relative inaccessibility, the saphenous vein was exposed 
under local anesthesia by a short vertical incision over the sapheno- 
femoral junction. The venous pressure apparatus employed consists 
of a 19 gauge needle fitted to a three-way stopcock connected at one 


inlet to a reservoir of saline solution and at its other inlet to a calibrated 
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glass tube of 4 mm. bore used for measuring the pressure in terms of 
millimeters of saline solution (Fig. 1). When this apparatus is in use, 
measurements can be made repeatedly, the measuring tube being refilled 
each time from the reservoir; and in the intervals between measurements 
the system can be kept clear by allowing saline solution to flow slowly 
from the reservoir through the needle. The largest amount of physio- 
logic salt solution introduced into the veins of any of the patients in 
this series during operation was 550 ¢.e. 


> nw 


a 























Fig. 1.—Venous pressure apparatus, showing attachment of saline solution reservoir 
to manometer through a three-way stopcock. 

Since all operations were performed with the patients in the supine 
position, the zero level adopted for venous pressure measurements was 
a point approximating the position of the right auricle. This point 
was arbitrarily placed at a distance 10 em. from the surface of the 
operating table in accordance with the recommendation of Lyons, 
Kennedy, and Burwell.? By this method the pressure in the antecubieal 
vein normally ranges from 50 to 150 mm. of saline solution, and the 
pressure in the saphenous vein might be expected to be nearly identical. 



















SURGERY 


PROCEDURE 


The general procedure was practically the same in each of the ten 
operations studied. The patient was placed in the supine position with 
a sphygmomanometer affixed to one arm and the other arm abducted 
to an angle of about 60 degrees and supported by an arm board. One 
venous pressure apparatus was then set in use at the antecubital vein 
of the abducted arm. Next the abdomen was prepared, including the 
femoral triangle on one side, and sterile drapes were applied. The 
saphenous vein was then exposed and the other venous pressure appara- 
tus set in use at this point. Preoperative measurements of the arterial 
blood pressure and the venous pressures in the arm and thigh were then 
obtained simulianeously, and the operation was started. At designated 
intervals during the operation measurements of the arterial blood pres- 
sure and venous pressures were repeated in order to ascertain the in- 
fluence upon them of each operative maneuver. 


DISCUSSION 


The operations selected for this study differed widely in scope and 
character, but certain steps were common to all. The effects of these 
steps are shown in Table I and Figs. 2, 3, 4, 5, and 6. In general, the 
influences of anesthesia on the venous pressures were not great and 
were in no way unexpected. In those operations in which spinal anes- 
thesia was empioyed, measurements were not obtained before admin- 
istration of the anesthetic agent, but it is safe to assume that differences 
in readings before and after such anesthesia would not be remarkable 
except in cases in which relaxation of rigid abdominal muscles occurred, 
with a consequent diminution in intra-abdominal tension and fall in 
venous pressure. The vasodilating effect of spinal anesthesia probably 
has no influence upon the venous pressure in the lower extremities. 
This assumption is supported by reports*” which show the absence of 
direct influence of arterial blood pressure on venous pressure and by 
the finding in our own eases that spinal anesthesia did not cause the 
venous pressure in the saphenous vein to be significantly lower or higher 
than that in the antecubital vein. Of course, at times when the patient 
became restless and made struggling motions with the upper (unan- 
esthetized) part of his body, the antecubital pressure rose, while the 
saphenous pressure remained unaffected. 

During the process of infiltration of the patient’s tissues with a local 
anesthetic agent, there was often a temporary, slight elevation of the 
venous pressures in both extremities. Apparently this was the result 
of irregularity of breathing and contraction of the abdominal muscles 
because of pain and apprehensiveness. A similar effect was noted dur- 
ing the first stages of anesthetization with ethylene and ether, and this 
was markedly accentuated by active struggling of the patient. When 
the stage of relaxation developed, the venous pressures tended to return 
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to original levels and remain there. The greatest rise directly related 
to the anesthesia at any time was 80 mm. of saline solution. (Fig. 2.) 

In this series of cases opening the peritoneal cavity had no effect 
upon the venous pressure. In one case the peritoneal cavity was opened 
almost from the symphysis pubis to the xiphoid process, but the venous 
pressures in the arm and thigh remained practically stationary (Fig. 
3). This finding was also true in the cases operated upon under local 


anesthesia in which there would not be the same loss of abdominal 
muscle tone that occurs with spinal or general anesthesia, 
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Fressure in Saphenous Vern. 
———-—Fressure in Arm Vein 


SUPRAVAGINAL HIYSTERECTOMY-SMALL FiBROIDUTERUS 
SPINAL ANAES THE S/A 


Fig. 2.—Pressure changes in antecubital and saphenous veins during removal of 


a small fibroid uterus, showing the effect of struggling of the patient upon the ante- 
cubital pressure. 

The next step in the operative procedures was that of exploring the 
abdominal cavity and its organs. As soon as any pressure was applied, 
either by retractors pulling on the walls of the incision or by placing 
packs or passing the hand inside the abdomen, there was an immediate 
disturbance of the pressure in the saphenous vein. The pressure in the 
antecubital vein remained stationary. The stretching of the incision 
resulted in a prompt elevation of the saphenous pressure. The placing 
of the surgeon’s hand in the abdomen caused a further rise in the pres- 
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sure, particularly when the upper abdomen was explored. The placing 
of packs, of course, had the same effect as exploration, and the elevation 
was persistent as long as the packs remained in place. Compression 
applied directly over the inferior vena cava produced an even greater 
rise in the saphenous pressure. Another interesting point was that 
tugging on the loops of the bowel caused an immediate elevation of the 
saphenous pressure, even as great as placing packs inside the abdomen. 
By removing all packs and retractors, tugging on the mesentery still 
produced this rise. When all retractors and packs were removed and 
all manipulation stopped, the saphenous pressure rapidly returned to 
or very near its initial base line (Figs. 4 and 5). 
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Fressure in Saphenous Vein 
———-Fressure in Arm Vein 


REPAIR OFDIASTASIS RECTI-~ SPINAL ANAESTHESIA 
Fig. 3.—Venous pressure changes during the repair of diastasis recti, showing slight 
effect of opening the peritoneal cavity. 

The degree of elevation caused by these various manipulations varied 
to some extent in the different cases, but in all the trend was the same. 
The pressure in the antecubital vein was unaffected by any of these 
maneuvers. In several instances the patient evidenced some pain dur- 
ing the exploration and made struggling motions with the arms and 
upper part of the body. During such a period there was a prompt 
rise of the antecubital venous pressure. On relaxation the pressure 
returned to the normal level, although the exploration continued. The 
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greatest rise of the saphenous pressure at any time was 205 mm. of 
saline solution. It seems unlikely that a change of this degree in the 
venous pressure is sufficient in itself to produce any physical damage 
that might lead to venous thrombosis. 

Three of this series of ten cases deserve special comment, two because 
of abnormal elevations of the saphenous venous pressures and the 
third heeause surgical shock occurred during operation with a striking 


effect upon the general venous pressure. 


Fressure in mm Saline 
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Fig. 4.—Changes in the saphenous pressure during removal of gall bladder under local 
anesthesia, showing the marked effect of exploration and introduction of packs. 
Case 3 (Table I) was one in which hysterectomy was performed for 

a very large fibroid tumor of the uterus. The pressure in the saphenous 

vein before operation was 240 mm. of saline solution. The usual effects 

of the operative maneuvers upon the saphenous pressure were obtained, 
but at no time did it fall below the initial level. The reading obtained 
immediately postoperative was 270 mm. of saline solution. 

Case 5 (Table I, Fig. 6) was one of idiopathic hemolytie icterus in 


which removal of a 10-pound spleen was performed. The initial pressure 
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in the saphenous vein was 480 mm. There were the usual fluctuations 


in venous pressure during the operation, but the postoperative saphenous 
pressure remained high (470 mm.). 

In these two cases it avpeared that the pressures in the saphenous 
veins were high before operation because of the presence of very large 
intra-abdominal tumors. It is interesting to note that the usual fluctua- 
tions in saphenous venous pressure attended the operative maneuvers. 
It is difficult to find an explanation for the fact that the saphenous 
pressure remained quite high after removal of the apparent cause for 
the original retardation of venous flow. That the persistent clevation 
was not a part of a generalized increase in venous pressure (e.g., heart 
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Saphenous Vern Pressure 


LooP CoLosTomy — LOCAL ANAESTHESIA 

Fig. 5.—Saphenous pressure changes during performance of colostomy under local 
anesthesia, showing marked rise during exploration and prompt fall on stopping the 
manipulation. 
failure) is demonstrated by the normal findings in the upper extremi- 
ties at the conclusion of operative procedures, when the patient was 
relaxed. It is probable that, due to prolonged retardation of the flow 
of blood from the lower extremities, some physical change took place 
in the veins and was not readjusted, at least immediately, by removal 
of the tumors. It is remotely possible that the persistent elevation of 
saphenous pressure was due to venous spasm, although it seems unlikely 
that such a mechanism should have been active only in these two eases, 
the conduct of which was no different otherwise from the other eight 


*ases. 
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The fact that the venous pressure remained high in the saphenous 
vein of each of the two cases cited indicates that there was persistent 
partial obstruction of the veins. This in turn means a persistent slowing 
of the venous blood flow which may offer a partial explanation of the 
observation that venous thrombosis occurs more frequently after the 
removal of large intra-abdominal tumors than after other abdomina! 
operations. These studies should be pursued in order to discover a 


complete and logical explanation. 
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———_——— Pressure in Saphenous Vein 
—--—---- Pressure in Arm Vein 


REMOVAL OF TEN POUND SPLEEN — SPINAL ANAESTHESIA 
Fig. 6.—Marked elevation of saphenous pressure before operation. Persistent eleva- 
tion after removal of very large spleen, 

Case 10 (Table 1) was one of benign stricture of the reetum for 
which colostomy was performed under spinal anesthesia. In this case 
the initial arterial blood pressure was 1388 systolic, 98 diastolic. The 
initial pressure in the saphenous vein was 80 mm. of saline solution. 
During the operative maneuvers the changes in venous pressure were 
similar to those observed in the other cases until the patient began to 
manifest signs of mild surgical shock. Within ten minutes the arterial 
blood pressure fell from 150 systolic and 100 diastolic to 100 systolic 
and 60 diastolic, and a few minutes later it was found that the saphenous 
pressure had fallen from 140 mm. to 70 mm. The signs of shock lasted 


for ten minutes, during which the usual operative procedures, such as 
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stretching the operative incision, exploration of the abdomen by the 
surgeon’s hand, and tugging on the mesentery, failed to cause the usual 
rise in saphenous pressure. Administration of epinephrine and physio- 
logic salt solution restored the arterial and venous blood pressures to 
higher levels, aiter which the venous pressure again fluctuated normally 


in response to operative maneuvers. 
SUMMARY AND CONCLUSIONS 


1. The effects of operative procedures during ten standard abdominal 
operations upon the blood pressures in the antecubital and saphenous 
veins are reported. 

2. Anesthesia has little direct influence upon the venous pressure 
except so far as struggling movements of the patient and irregularity 
of his breathing are permitted or encouraged. 

3. Operative manipulations within the abdominal cavity cause an 
immediate rise in pressure in the saphenous vein without directly affeet- 
ing the antecubital pressure. The magnitude of this rise is probably 


not sufficient in itself to evoke a predisposition to venous thrombosis. 


4. Two cases are reported in which high pressures in the veins of the 
lower extremities before cperation were unrelieved by removal of very 
large intra-abdominal tumors. In such cases it may be presumed that 
a predisposition to venous thrombosis exists. 

5. One ease is reported in which surgical shock produced a fall in 
venous pressure. 
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THE METEOROLOGIC FACTOR IN PULMONARY EMBOLISM 


GEZA DE TAKATS, M.D., ALVIN Mayne, M.B.A., AND 
WitLIAM F. Prerersen, M.D., Cuicago, Iu. 


(From the Departments of Surgery and Pathology, University of Illinois College of 
Medicine, and the Neurocirculatory Group, St. Luke’s Hospital) 


N A RECENT study of 100 cases of pulmonary embolism the pre- 
cipitating factors producing this vascular accident were discussed.! 
In 70 per cent of the cases no obvious cause was found to explain the 
mobilization of the clot. (Table I.) Beeause of the interest of one of us 
(W. EF. P.) in the modifying effects of meteorologie environment on the 


patient,” this material was subjected to a statistical analysis from this 


angle. It has been shown previously that the blood picture (red blood 
corpuscles, leucocytes, platelets), as well as the composition of the blood 
(pH, K/Ca ratio, protein, fibrinogen, sugar), the clotting mechanism, 
and the sedimentation rate, all reveal continuous fluctuations from day 
to day in a manner that indicates an influence of the air mass over the 
patient’s ‘‘stable’’ laboratory findings.* 


TABLE ] 


PRECIPITATING FACTORS IN PRODUCING EMBOLISM 


NO. OF 

PATIENTS 
Bowel movement 15 
Getting in and out of wheel chair 6 
Morning care 3 
During or immediately after operation ) 
Nausea from smelling ether 
Insertion of Levine tube 
Hicecough 
No obvious cause 70 


Total 100 


*Notice that in 70 patients no obvious cause for the mobilization of ‘the clot was 
found. 

For many years an inter-relation of thrombosis and embolism with 
the weather, and particularly with atmospheric disturbance, has been 
suspected. In the writings of Hippocrates one frequently finds the 
idea that the human organism is literally a ‘‘cosmic resonator’’ re- 
sponding with varying intensity to every change in the meteorologic 
environment.? For the vascular tree this means spasm and relaxation, 
rise and fall in pressure, changes in permeability and velocity of blood 
flow. The first phase, namely high blood pressure, vascular spasm, 
decreased permeability, is initiated by the passage of a cold air mass; 
the second phase follows in the wake of the first as a compensatory 

Received for publication, December 28, 1939. 
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phenomenon. That such fluctuations may actually influence the in- 
cidence of thromboses and emboli is supported by the facet that 
thromboses are more frequent in the northern states than in the south- 
ern states and also by the greater incidence during the winter months 
as compared to the summer months. The average incidence of venous 
lesions in a vital statistical survey was 0.74 per 100,000 population in 
the northern states as contrasted with 0.41 per 100,000 population in 


the southern states.” 
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Fig. 1.—Chicago meteorogram for the year 1930. Upper curve, wind velocity in 
miles per hour; white-black columns, white, percentage of possible sunshine; heavy 
curved line, barometric pressure; dotted line, mean daily temperature; black columns 
under date line, precipitation; case number in circles; O, operation; EH, embolism; +, 
death; S, symptoms. 





METHODS OF STUDY 


Meteorographs were prepared for the years 1929 to 1938, inclusive, 
and the occurrence of emboli was plotted into these curves. As many 
of the emboli were postoperative, the time of operation was also recorded 








DE TAKATS ET AL.: PULMONARY EMBOLISM §21 


as a possible factor in the production of thromboses. The year 1930 
is illustrative of the trend that seven out of the ten yearly graphs 
show (Fig. 1); namely, the freedom from emboli in June and July, 
with only one embolus in August and the accumulation of these acci- 
dents in the months during which barometric pressure (straight line) 
and temperature (interrupted line) are markedly fluctuating; espe- 
cially February, March, and October show a massing of emboli (Fig. 
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Fig. 2.—Meteorograph of the year 1936. (For key to illustration, see legend to Fig. 1.) 


1). In the graphs, to be read from above down, wind, sunshine, baro- 
metric pressure, temperature, and precipitation have been recorded. 
A similar trend is shown in Fig. 2 with February, April, and November 
being the embolic months; whereas, June, July, and August are free. 
Three out of the ten graphs, however, do not show such a definite 
correlation and Fig. 3 is shown as illustrative of this group. In the 
year 1938, while the marked fluctuation of barometric pressure coin- 








899 SURGERY 


cided with pulmonary emboli from February to May, Case 93 died of 
a fatal embolus in August, during comparatively stable barometric 
pressures.’ 


A scrutiny of the ten vearly graphs reveals that emboli are most 


frequent from the January to May and the October-November periods. 
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Fig. 3.—Meteorograph of the year 1938. (For key to illustration, see legend to Fig. 1.) 


The deviations of mean temperature from normal for the five days 
preceding and the five days following the occurrence of embolism, in- 
cluding the day of occurrence, were also considered. Because of the 


belief that the reaction to temperature may vary during the different 

*The embolism actually occurred at a time when there was almost an inch of rain 
on the fifth of the month and then the next embolic process occurred when the barom- 
eter turned from the low of approximately 29.75 to a high of 30.15. Then followed 
rain on the twentieth and death occurred, again with the barometric crest. On the 
whole both of the embolic processes as well as death were associated with considerable 
environmental disturbance and in between the two emboli the highest temperature 
of the year was registered which must have reached well into the nineties, 
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parts of the vear, the material was divided into three sections: (a) 
January to April, inclusive; (b) May to August, inclusive; and (e) 
September to December, inclusive. 

Fig. 4 shows the averages of the temperature deviations. In all 
three groups it is seen that the average deviations of temperatures 
during the five days preceding the occurrence of embolism have con- 
siderable variation as contrasted to the relatively stable movements 
following the occurrence of embolism. The September to December 
movements appear to be of a different character than the other two 


eroups, bearing out the belief that seasonal differentiation oeeurs in 





the reaction to temperature. 
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Fig. 4.—The mean deviations from normal temperatures in the fall, winter-spring, 
and summer seasons, five days before and five days following pulmonary embolism 
(average of 100 cases). Notice that embolism occurs after an unusual movement of 
temperature. During September to December a sharp increase followed by a sharp 
decline in temperature occurs preceding the embolus. During January to April em- 
bolism tends to occur from the fifth to the second day preceding its onset; a similar 
type of movement takes place during the months May to August, but it is not 
statistically significant. 

Several questions arise concerning the validity and the meaning of 
these averages. Are the differences in temperature from day to day 
ereat enough to warrant an opinion that a distinctive movement is 
taking place, or could these temperature changes be obtained by chance 
selection under the assumption that the day-to-day movements in tem- 
perature and observations on embolism were independent of each other? 
Secondly, would a random selection of days covering this same period 
vive averages which would describe the same movement in temperature ? 

The method of analysis of variance proposed by Fisher® will give us 
an answer to the first question. We will attempt to discover whether 


the variance in temperature (deviations from normal) between the 
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days (fifth, fourth, third, ete.) is significantly greater than the variance 
of temperature for a given day, say the fifth. The necessary informa- 
tion for the period, January to April, is summarized in Table II. 


TABLE II 


ANALYSIS OF VARIANCE (.JJANUARY-APRIL) 


SOURCE OF NO. OF DEGREES SUM OF MEAN 





VARIATION OF FREEDOM SQUARES SQUARE 
Total 472 
3etween days 10 225.2 
Within groups 4652 $0,010.00 86.60 


F, 2.60; 5% value of F, 1.86; 1% value of F, 2.41” 

*F is defined as the ratio of two independent tests of the variance of a statistical 
population; the exact sampling distribution of F’ has been discovered by Fisher.® In 
this problem two estimates of variance are provided by (1) the variance of the means 
of the temperature deviations of the eleven days and (2) the sum of the variances 
of the temperature deviations of each day. If the F’ observed is unlikely to occur as 
given by the sampling distribution of F, it is necessary to conclude that significant 
variation occurs in the means, as compared to the variations within each day, and that 
the movement of the means in significant. The 5 per cent and 1 per cent points are 
considered critical levels of significance. 


It is seen that the probability of obtaining an F' (see footnote, Table 
Il) as observed is less than 1 out of 100, and it can be said that the 
variations in the average temperature deviations are significantly differ- 
ent from each other. Table III has the same material summarized for 
May to August. It is seen that the means for the May to August period 
are not significantly different for the observed F is less than the 5 per 


cent F obtained by random sampling. 


TABLE III 


ANALYSIS OF VARIANCE (MAY-AUGUST) 


SOURCE OF NO. OF DEGREES SUM OF MEAN 


VARIATION OF FREEDOM SQUARES SQUARE 
Total 485 27,504.49 

Between days 10 556.79 55.679 
Within groups 1753 26,947.70 56.970 


F, 0.98: 5% F, 1.86; 1% F, 2.41 


Again the summarized material is presented in Table IV for the 
months September to December. The variation from day to day is 
then significant for the observed F is obtained less than 1 per cent of 
time by random sampling. 

TABLE IV 


ANALYSIS OF VARIANCE (SEPTEMBER-DECEMBER ) 


SOURCE OF NO. OF DEGREES SUM OF MEAN 


VARIATION OF FREEDOM SQUARES SQUARE 
Total 395 17,894.00 
Between days 10 3, 1OLLd 318.12 
Within groups 385 $4,112.80 114.58 


F,, 3.300; 5% F, 1.87; 1% F, 2.39 
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The above material indicates that for two of the periods we must 
conclude that (1) a significant series of average temperature devia- 
tions have been found and (2) the different observations supplement 
each other and are not of the type expected by random sampling. 
During the period May to August, variations which were not signifi- 
cant were observed. This may be due to the shifting of the tempera- 
ture picture from the first part of the vear to the last part of the year. 
The analysis has been based upon the assumption that the deviations 
of temperature data from normal belong to a random series—no inter- 
correlation between successive days. This probably is not entirely 
true; and in order to perform another test dealing with the movement 
of the temperature in the neighborhood of the occurrence of embolism, 
a comparison was made with the temperature of five days preceding 
and following days which had been selected at random. The random 
selection covered approximately the same period as the 100 cases ob- 
served. In Table V will be found the average temperature deviations 
of the random days compared to the average deviations of tempera- 
ture of days related to the embolism cases. 
TABLE V 
AVERAGES OF DEVIATIONS FROM NORMAL TEMPERATURES 


JANUARY-APRIL MAY-AUGUST SEPTEMBER-DECEMBER 


nie EMBOLISM RANDOM | EMBOLISM RANDOM EMBOLISM RANDOM 
Sth before | +().2 2.8 | 0.5 2.2 +1.2 0.1 
4th before | ~0.6 12.6 1.0 —0.6 +2 4 10.5 
3rd before | —1.0 3.6 | —(0).8 0.2 1.1 0.1 
2nd before | —1.7 2.6 —1.9 is: +2.6 —0.4 
Ist before —2.2 +O.6 | —1.1 2.4 11.5 —0.6 
0 ~13 0.3 0.3 2.8 | 1.5 0.9 
Ist after | 40.3 2.0 +1.4 3.0 +1.2 +0.2 
2nd after | —().2 0.9 +0.9 Der 0.8 —(0.1 
srd after —0.8 +24 io 13.6 ee —0.8 
ith after | 0.7 +42 +1.0 F112 +1.0 0.4 
5th after 0.1 1.7 0.5 0.6 0:7 +1.9 


In the actual comparison only six days (the five days prior to the 
occurrence and the day of occurrence) were studied, as it is only the 
large movement in temperature prior to the incidence of embolism 
which interests us. Adjusting the series so that the means are equal, 
Chi-square P test was employed. The Chi-square test indicates that 
the differences between the series were great enough to justify an 
opinion that the series of temperature deviations based upon the date 
of embolism was formed in a fashion which was not random. Chi- 
square was: (1) January to April, 19.41; P, less than 0.01; (2) May 
to August, 8.69; P, 0.07; (3) September to December, 44.39; P, less 
than 0.01. 

It appears that the statistics collected on embolism and temperature 
of neighboring days indicate that embolism generally occurs after an 
unusual movement of temperature of rather sizable variability. The 
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nature of the movement of temperature varies during the year. During 
January to April, embolism tends to occur after a drop in the tem- 
perature from the fifth day preceding occurrence to the second day 
preceding the occurrence, rising immediately until the day of incidence. 
During the months May to August a similar type of movement takes 
place but cannot be considered statistically significant without further 
material. During September to December an opposite type of move- 
ment in temperature takes place, first a sharp increase in temperature 
for several days, followed by a sharp decline until the day of incidence 
of the cases. 


DISCUSSION 


The study of these graphs and others which lack of space does not 
permit us to present indicates that meteorologic factors and the process 
of embolism may be correlated. Obviously a great many conditioning 
factors are at play in the formation of thrombosis and embolism. An 
excellent summary of the predisposing and precipitating factors has 
been given by Ochsner and De Bakey.” The age of the patient, his 
cardiovascular status, constitutional diathesis, obesity, debility, infee- 
tion, trauma, the anesthetic, the severity of operation, and the post- 
operative course are all factors, the importance of which is statistically 
proved. It is surprising that, in spite of the multitude of these factors, 
certain correlations between the weather and embolism can be demon- 
strated at all. For this reason emboli will naturally occur even during 
even temperature and barometric curves; it is our conviction, how- 
ever, that, other factors being equal, a sudden meteorologic change 
is capable of precipitating these vascular changes. 

It seems as if the embolic process would follow a cold wave. In the 
fall period, two days before the embolism, a steep decline in tem- 
perature occurred; one might even speculate as to the importance of 
the rise in the temperature previous to the fall as being a thrombo- 
genic factor, but there is little proof as vet for this assumption. In the 


winter-spring period, a four-day fall in temperature has preceded the 


embolism which has occurred with the change to warmer weather. In 
the summer period the same fall followed by a rise occurs. On obser- 
vation of the three periods it almost seems as if the same pattern were 
present except that the vascular reaction is delayed in the spring and 
even more so in the summer because of the higher average tempera- 
tures. Thus in the fall period the average temperature was 47° when 
the emboli occurred, as compared with 65° when emboli occurred in 
the summer. The analogy with delayed reflex vasoconstrictions oc- 
curring at higher environmental temperatures comes to mind. 

These conclusions are derived from mean values and therefore are 
merely indicative of certain trends. We do not wish to imply that 
the weather factor is more important than any of the others enumer- 
ated above, but this factor can be readily registered and is capable of 
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study many years back. Therefore, its emphasis is not without proof. 
In the individual case the reaction of the body to vasomotor stimuli 
is occasionally striking. 

The time is perhaps not all too distant when stable temperature, 
humidity, and barometric pressure may surround the postoperative 
patient. Until that is possible a good alkaline reserve, a toning down 
of autonomic reflexes with atropine and phenobarbital, and an in- 
hibition of vasospastic phenomena with papaverine may place the pa- 
tient in a favorable internal milieu and free him from some of the 
influences of external environment.' 


SUMMARY 


The occurrence of 100 cases of pulmonary embolism has been cor- 
related with meteorologic charts and with fluctuations of environ- 
mental temperatures. It was found that during the spring and fall 
periods, which showed marked barometric and thermal fluctuations, 
actually more emboli occurred and that the summer months were 
comparatively exempt. The effect of marked deviations from the 
mean temperature, proved statistically, also seemed to bear influence 
on the mobilization of blood clots. It has been emphasized that many 
other predisposing and precipitating factors are known to operate in 
cases of embolism and that the weather factor is one which readily 
lends itself to registration. The maintenance of a steady external 


environment may be of benefit to the patient threatened by embolism. 
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FURTHER REPORT ON THE TREATMENT OF THE UNDE- 
SCENDED TESTES BY HORMONAL THERAPY AT THE 
UNIVERSITY OF MINNESOTA HOSPITALS 
A DISCUSSION OF SPONTANEOUS DESCENT OF THE TESTIS AND AN 
EVALUATION OF ENDOCRINE THERAPY IN CRYPTORCHIDISM 
CHARLES E. Rea, M.D., MINNEAPOLIS, MINN. 


(From the Department of Surgery of the University of Minnesota Medical School) 


HE treatment of undescended testes by gonadotropic substances is 
generally recognized, but the results of treatment are so varied that 

a critical review of this form of therapy is indicated. 
Bigler, Hardy and Scott in a review of the literature (1938) report 
the results of nineteen investigators who found that descent occurred 
in over 75 per cent of 262 patients with undescended testes treated with 


pituitary or pituitary-like extracts. In their own series of 71 boys with 


91 ectopic testes treated with antuitrin-S, descent of the gonad into the 
scrotum was permanent in 45 per cent of cases. They found that descent 
occurs in most eases when about 4,000 units have been injected. Nixon 
in an excellent review of the literature also collected reports of 388 
boys with 574 retained testes who were treated with intramuscular in- 
jections of various gonadotropie substances. In most instances extracts 
of pregnancy urine were used. As much as 40,000 units and as little 
as 100 rat units have been reported to produce testicular descent. In- 
jections have been given daily for a limited period, or two or three 
times a week for an indefinite period. The percentage of successful re- 
sults varied from 100 to 19 per cent. In the entire group of reported 
cases, 59 per cent of the gonads were said to have descended after treat- 
ment. Approximately one-third more of the patients with bilateral 
retention responded to therapy than those with a unilateral condition. 
Nixon treated 59 boys with 76 undescended testes; of these 25, or 
33 per cent, descended. A course of treatment consisted of intra- 
muscular administration of 250 rat units of gonadotropie substance three 
times each week until thirty injections had been given, a total of 7,500 
rat units. If after ten weeks of treatment the testes had not descended 
to the normal low scrotal position, the patient was given a rest for at 
least three months before a second course of gonadotropie substance was 
instituted. 

Thompson and Heckel analyzed the reports of twenty-seven observers. 
()f S60 undescended testes in 579 patients, the condition was bilateral 
in 281 and unilateral in 298. Of all the undescended testes treated by 
hormonal therapy, 524, or 61 per cent, descended. The suecessful results 
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may be divided according to the original position as follows: intra- 
abdominal, descent reported in 83 of 150 cases, or 55 per cent; inguinal, 
descent reported in 172 of 298 cases, or 58 per cent; in the upper part 
of the serotum, descent reperted in 15 of 17 cases, or 88 per cent; and 
location unstated, descent reported in 254 of 395 cases, or 64 per cent. 
In Thompson and Heekel’s own series of 50 retained gonads in 38 
patients, only 20 per cent descended following endoerine therapy. Of 
the patients under 16 years of age, descent occurred in only 27 per 
cent. 

Mimpriss has reported descent in only 29 per cent of eryptorchids 
treated by gonadotropie substance. Zelson found that, of 26 boys 
with 34 undescended testes, complete descent occurred in 8 cases, or 
31 per cent. In a previous report the results of treatment of ectopic 
testes by gonadotropie substance at the University of Minnesota 
Hospitals were reviewed: In a series of 36 patients with ectopy 
treated with anterior pituitary-like substances, degrees of descent 
were noted in 6 (16 per cent). In 4 descent was complete. 

One of the purposes of this paper is to report another series of 32 
patients with 36 undescended testes treated at the University of 
Minnesota Hospitals. The ages ranged from 6 to 20 years. In 4 in- 
stances the ectopy was bilateral. The substances used were API 


(Ayerst), special strength (500 rat units per e.e.), and antuitrin-S 


(Parke-Davis) (100 rat units per ¢c¢.). The following methods were 
used in giving the anterior pituitary-like substance : 

1. APL (Ayerst), 500 units intramuscularly every day for ten in- 
jections (8 patients). 

2. APL (Ayerst), 500 units intramuscularly every other day for 
ten injections (8 patients). 

3. APL (Ayerst), 250 units every other day for fifteen injections 
(8 patients). 

4. Antuitrin-S (Parke-Davis), 250 units intramuscularly every other 
day for twenty injections (8 patients). 

It will be noted that the dosages are much higher than those re- 
ported in the previous communication. 

If no results were obtained following the first course of treatment, 
the patient was given a rest for one month and a subsequent course 
suggested. If no results were obtained after the second course of 
treatment, the patient was allowed to wait three to six months to see 
if descent of the testis would occur; if there had been no descent at 
the end of this time, an orchiopexy was advised. 

Results —Of the 32 patients with 36 undescended testes treated by 
anterior pituitary-like substances, descent occurred in 6 patients and 
in 7 ectopic testes (1 bilateral case). This makes an incidence of de- 
scent in 18.7 per cent of patients and 19.4 per cent of eases. There 


was no uniformity in the dosage or length of treatment in the sue- 
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cessful cases (Table 1). In the successfully treated cases, the gonad 
was inguinally retained 38 times and abdominal in position twice in 
the unilateral cases; in the 1 bilateral case, the original position of 
both gonads was inguinal. In 1 instance (Case 2) the testis attained 
a high scrotal position after treatment. In another, Case 5, the testis 
descended to a low scrotal position but later ascended remaining high 
in the scrotum. Complete descent was obtained in 4 patients and 5 
cases of undescended testes. Similar to the previous series, all the 
cases had been followed six months or longer. 

Of the 26 patients in which there was failure of descent following 
endocrine therapy, the position of the gonad was inguinal 18 times and 
abdominal in 8 instances. All the patients have received at least 
3,790 units of anterior pituitary-like substance during the course of 
treatment. Iive patients with inguinally retained testes, all under 12 
years of age except one boy who was 17 years, received two courses 
of hormonal therapy consisting of 500 units of APL (Ayerst) intra- 
muscularly every day for ten injections (total 10,000 units over a 
period of three months). Six patients, 5 with unilaterally retained 
testes and 1 with an abdominally ectopic gonad, were treated with 
two courses of APL (Ayerst), 250 units every other day for fifteen 
injections (total 7,500 units). No descent occurred on observing the 
patients over a period of six months. Another boy, 9 years old, with 
inguinal maldeseent, received a total of 15,000 units of antuitrin-S 
over a four-and-one-half-month period without descent of the testis. 
No untoward reactions have resulted from the use of the hormone in 
the doses mentioned; certainly excessive genital growth has not been 


observed. 
SPONTANEOUS DESCENT OF THE UNDESCENDED TESTIS 


It is still an important question: What percentage of undescended 
testes descend spontaneously? If the majority of ectopic testes will 
eventually descend of their own accord, as some investigators claim, 
the value of any kind of therapy is questionable. 

There are several reports of spontaneous descent of the retained testes 
in the literature. Some investigators maintain that all retained testes 
will eventually descend, while others believe that spontaneous descent 
is a rare occurrence. The statistics are colored by the type and loca- 
tion of the retained gonad and the age of the patient, as well as the 
experience of the investigator in examining such patients. It is our 
opinion that those claiming that the undescended testes rarely de- 
seend of their own accord are usually dealing with cases of testes re- 
tained because of mechanical obstruction to descent, while those that 


say that most cases of ectopic gonads will descend spontaneously if 


left alone undoubtedly are including cases of physiologic ectopy (to 


he discussed later). 
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Drake has maintained for some time that most eryptorchid glands 
will descend spontaneously at puberty. Williams and Johnson also 
seem to be of this opinion. Williams examined the records of 2,104 
boys. Of these, 38 had one testicle undescended (1.8 per cent) and 
21 had both testicles retained (1 per cent). The ages ranged from 
8 to 18 years. Of 27 boys in whom only one testicle was ectopic and 
no complicating factor was present, there was natural descent in 24 
(87 per cent). Of 16 boys in whom both testicles were undescended 
and no complicating factor was present, there was natural descent 
of both in 14 (87 per cent). The patients were observed up to the 
age of 16 years and a few up to 18 years. 

The study by Johnson comprised 544 cases of undescended testes 
observed from 1931 to 1937 inelusive. These cases were found during 
the routine examination of 31,609 boys, an incidence of 1.72 per cent. 
In at least 313 of these 544 cases of ectopy, spontaneous descent of 
the gonad occurred. The boys’ ages ranged from 7 to 17 years. 

The incidence of undescended testes in adults, according to the 
Draft Statistics of the War Department for the World War, was 3.1 
per 1,000 men examined, or 0.3 per cent. The finding of eryptor- 
chidism in adult men seems irrefutable evidence that all undescended 
testes do not descend spontaneously. According to Johnson, Williams, 
and Drake, the incidence of eryptorchidism in younger boys is 1.7 
to 4.2 per cent. Apparently the incidence of ectopy is much less after 
puberty than before that period. This may mean that the hormonal 
changes incident to puberty produce descent in a large percentage of 
cases. 

However, another explanation of this difference in the incidence of 
eryptorchidism in the prepubertal and postpubertal periods may be 
the inelusion in the former group of a large number of testes of the 
migratory or retractile type (physiologic eetopy, pseudoeryptorechid- 
ism, or ectopy en retour). True undescended testes are those an- 
atomically retained by mechanical obstructions to descent. The criteria 
for differentiating between true undescended testis and pseudo- 
eryptorechidism have been elaborated by Thompson and Heckel, Ham- 
ilton, and Rea, and will not be discussed in this paper. Thompson and 
Iteckel and Bevan state that a large number of patients referred to 
them for treatment of undescended testes really have pseudoeryptor- 
chidism; in Bevan’s experience about one-third of the patients with 
supposedly retained testes are of this type. It is my experience and 
that of other observers (Bevan) that many cases of pseudoeryptor- 
chidism spontaneously descend at puberty. 

It would be interesting to know what the difference in the incidence 
of eryptorchidism in the prepubertal and postpubertal age group 
would be if the migratory testes were carefully excluded. Unless 
this is known, statistics concerning spontaneous descent of retained 
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testes are of little value. Theoretically, and from the experience of 
this clinic, spontaneous descent of a testis retained by mechanical fae- 
tors probably never occurs. It seems doubtful, also, if hormonal 


therapy is of much value in causing descent in these cases. 


AN EVALUATION OF THE ROLE OF ENDOCRINE THERAPY IN CAUSING 
DESCENT OF THE TESTIS 


Engle was the first to study the effects of injecting water-soluble 
extracts of the anterior lobe of the pituitary gland on descent of the 
testes of immature monkeys (macaques). Normally the testes of the 
male macaque are descended at birth, but shortly thereafter they 
ascend into the inguinal ring. Not until the third or fifth vear do the 
testes descend again permanently. Engle found that pituitary ex- 
tracts caused precocious descent of the testes of immature macaques. 

Thompson and Heckel wonder if the percentage of patients showing 
descent spontaneously at puberty would be about the same as that fol- 
lowing the use of anterior pituitary principle before puberty. Thus, as 
a result of hormonal therapy, descent of the testis would be obtained 
only in those cases which would descend normally at puberty. If no 
more is accomplished by endocrine therapy in young boys with un- 
descended testes than is accomplished by natural processes at a later 
age, it may be questioned if the treatment is worth while. 

Mimpriss believes that any ectopic testis that would descend as 
development increases can be brought down by hormonal therapy if 
(a) the dosage is adequate to stimulate sufficient growth of the re- 
productive system and (b) no mechanical obstruction to descent of 
the testis is present. Ile states that the retained testis which is not 
mechanically retained is only awaiting an adequate state of develop- 
ment before the scrotal position is attained. Mimpriss_ classifies 
eryptorchid children by noting (1) the general appearance of the 
child, (2) development of the genitals, and (3) the situation and 
mobility of the testis. He further states that it is in the child with 
eryptorchidism and hypogenitalism that hormonal therapy is most 
effective. The clinical studies of Shapiro, Sexton, Spence and Scowen, 
Dorff, and Rubinstein would tend to bear out this statement. 

The chief value of treatment by gonadotropie substance would seem 
to be in distinguishing between those cases in which descent is pre- 
vented by anatomic factors and those in which it is not. Granted 
that an unknown number of retained testes will descend spontaneously, 
this descent should have occurred by puberty or by the addition or 
extrahormonal stimulation. The practice of waiting until the patient 
is 18 to 20 years of age to see if the testes will descend of their own 
accord is not justified, knowing from experimental and clinical data 
how atrophic these organs become when left in an aberrant position. 
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It has been the practice at this clinie to wait until puberty before 
treating uncomplicated cases of retained testes. A course of hormonal 
therapy is given first. The dosage and length of treatment with 
anterior pituitary-like substanee are quite variable in the cases reported 
in the literature. There is no correlation of these factors in the sue- 
cesstully and unsucecesstully treated cases (Thompson and Ieekel). 
Experimentally, while gonadotropie hormones have little effeet on 
the mature male, there is clinical and experimental evidence that 
these substances greatly increase the growth of the reproductive sys- 
tem of the immature male (Dorff). From the experience at this elinie, 
however, the danger of precocious puberty is more apparent than real 
following the use of gonadotropie substance. If the patient is care- 
fully watched and not treated by high dosages, excessive genital de- 
velopment can be avoided. 

At present in this ¢linic, anterior pituitary-like substance in doses 
of 500 rat units per ¢.¢. is injected every day or every other day for 
ten injections in cases of ectopy. If no results are obtained, the pa- 
tient is given one month’s rest and then a similar course of therapy 
instituted. If no results are obvious, the patient is allowed a rest of 
three to six months, and an orchiopexy is performed. No untoward 
effects from the use of gonadotropic substance have been observed in 
the doses used. It is interesting to note that, in every case upon which 
an orchiopexy has been performed at this clinic, evidence of mechanien] 


obstruction to descent of the testis has been present. 
CONCLUSIONS 


In spite of reports from other clinics showing a high incidence of 
successful results following the treatment of undescended testis with 
gonadotropic substance, the results obtained by Thompson and 
Heckel, Mimpriss, and this clinic have been less encouraging. In two 
series of retained testes treated to date by gonadotropic substances 
at the University of Minnesota Hospitals, degrees of descent were ob- 
tained in not more than 20 per cent of the cases. One reason for the 
successful results in some series is undoubtedly the inclusion of 
cases of pseudocryptorehidism. 

To give a final estimate of the value of gonadotropie substanee in 
the treatment of ectopic testes is impossible at this time. For one 
thing, the incidence of spontaneous descent is not accurately known. 
lurthermore, it must be determined whether endocrine therapy causes 
descent only of those testes which would descend without therapy 
about the time of puberty. Tlormonal therapy makes it possible to 
differentiate between those testes which require surgical intervention 
because of mechanical obstruction to descent and those that do not. 

Treatment of the retained testes should be deferred until 9 to 11 


years since the testis does not grow grossly or microscopically until 
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then (Wangensteen) and since it is possible that spontaneous descent 
may occur. A course of endocrine therapy should be given first to 
see if the additional hormonal stimulus will cause the gonad to descend 
into the scrotum. If no results are obtained, an orchiopexy should be 
performed, 

rom our experience, spontaneous descent or descent following the 
use of gonadotropice substance in cases of true undescended testis is a 
rare occurrence. At this clinie every case of true undescended testis 
upon which an orehiopexy has been performed has shown evidence 


of mechanieal arrest to descent of the @onad. 
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THE LATE RESULTS OF THE INJECTION TREATMENT 
OF HERNIA 


LEONARD Dopson, M.D., SAN FRANCISCO, CALIF. 


(From the Hernia Clinic, Department of Surgery, Stanford University Medical 
School) 


HE treatment of hernia by the injection of sclerosing agents has 

passed the experimental stage into the stage of known results. 
Certain questions, however, have remained unanswered or only par- 
tially explained. These questions are: What is the fate of the fibrous 
tissue after a period of a year or more?) What happens to the hernia 
sac? Can sear tissue alone cure a hernia? What types of hernias 
are suitable for the injection treatment? 

During the past four years in the Hernia Clinic of the Department 
of Surgery cf the Stanford Medical School, we have attempted to 
answer these questions. Experiments in the laboratory, the injection 
treatment of patients in the clinic, and careful follow-up studies have 
convinced us of the limited value of this method in the cure of hernia. 


EXPERIMENTAL STUDIES 


In June, 1935, experimental studies were begun in the Surgical 
Research Laboratory of the Stanford Medical School to determine the 
reaction of tissues to various solutions recommended for the injection 
treatment of hernia. The reaction of the tissues to solutions in c¢om- 
mon use were compared and the early and late effects were studied. 
We were particularly interested in determining what effect the injec- 
tions would have upon the hernia sac and upon the cord and testicle, 
and particularly in how much fibrous tissue remained after six months 
or one vear after the injections. Injections were made into the rectus 
muscle of does in one series and sections were taken at various inter- 
vals. In another series injections were made into the abdominal wall 
about the spermatic funiculus and the cords and testes were later re- 
moved for study. 

Early Tissue Reactions (Twelve Hours to Four Months).—Our ex- 
perimental studies included sections of tissue removed from the rectus 
muscle of dogs at intervals of twelve hours, twenty-four hours, forty- 
eight hours, one week, two weeks, four weeks, eight weeks, sixteen 
weeks, and ten months after the injection of various solutions in ecom- 
mon use (Solutions 1, 2, and 3).* The reaction of the tissues to the 


various solutions was essentially the same for solutions of phenol and 





teceived for publication, December 20, 1939. 

*Solutions : (1) phenol-thuja (25 per cent phenol, 25 per cent specific tincture of 
thuja, 50 per cent alcohol) ; dose, 6 minims; (2) proliferol (Ulmer) ; dose, 3 ce.: (3) 
sodium psylliate, 5 per cent (Searles) ; dose, 3 ¢.c. 
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thuja, tannic acid, or sodium psvliliate. More necrosis was noted from 
the phenol preparation. It was not noted that more fibrous tissue 
was developeéd by one solution than by another. 

With each solution the reaction at the end of twenty-four hours 
(Fie. 1) showed extensive edema, death, and beginning disintegration 
of fat and muscle fibers; there were occasional small areas of necrosis 
and a moderate leucocytic infiltration. At the end of one week (Figs. 
2 and 3) the necrotic fat and muscle tissue were being removed, the 
edema was less marked, and there were fewer leucocytes. Sheets of 
young fibrous tissue containing newly-formed blood vessels enclosed 


the disintegrating muscle fibers. 
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Fig. 1.—Dog I, twenty-four hours. A, Remaining muscle fibers, some of which show 


cloudy swelling and have lost their cross striations; B, necrotic muscle bundles ; 
C, showing edema and a sparse infiltration of lymphecytes and plasma cells. 

At the end of eight weeks dense bands of fibrous tissue extended 
between the remaining muscle fibers and muscle bundles. 

In brief, our experimental studies and those of others'!* proved 
that the injection of certain chemicals does produce sear tissue. 

Late Tissue Reactions—Most of the published experimental studies 
do not show the tissue reactions beyond two to three months. Our 
sections of biopsies removed after ten months (Figs. 4 and 5) showed 
that the sheets of fibrous tissue had become markedly contracted as it 
became more adult in type. The fibrous bands contracted from each 
other and from adjoining muscle bundles and fat. In place of the 
diffuse sheets of fibrous tissue interlacing between the muscle bundles, 
as was noted during the first four months, the fibrous tissue generally 
appeared as small irregular scattered islands of compact, adult fibrous 
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tissue. In a few areas the fibrous tissue extended through the entire 
thickness of the rectus muscle fusing the anterior to the posterior 


rectus sheath with septa of dense fibrous tissue (Fie. 6). 





Fig. 2.—Dog Il, one week. A, Muscle bundles of rectus muscle cut transversely 
B, rectus sheath; C, sheets of young fibroblasts interlacing the remaining muscle 
bundles; D, partially destroyed muscle cells; MH, small area of necrosis. 





Fig. 3.—Dog I, one week. 1, Rectus muscle fibers cut longitudinally ; some of the 
fibers have been completely destroyed, others show cloudy swelling and loss of their 
cross-striations ; B, young fibroblasts extending between the remaining muscle fibers: 


C, area of necrosis. 
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Reactions Within and About the Spermatic Funiculus.—Sclerosing 
solutions were injected into and about the spermatic cord in the in- 
euinal canals of does, injecting one side and saving the other cord for 


comparison (Figs. 7 and &). The injections were made at weekly 





Fig. 4.—Dog III, section across the ;ectus muscle and posterior rectus sheath ten 
months after twenty injections given at weekly intervals. A, Remaining muscle bun- 
dles: B, scattered islands of compact fibrous tissue: C, rectus sheath. 





Fig. 5.—Dog III, high power of same section as shown in Fig. 4, showing remain- 


ing muscle cells with interlacing compact adult fibrous tissue (ten-months section). 


A, Muscle cell; B, fibrous tissue. 
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intervals and in the same doses as are used in human subjects. One 
month after the tenth injection the cords and testes were removed 
and gross and microscopic studies were made to compare the injected 
and normal sides. 

On several occasions followine injections into the cord, a moderate 
thickening of the cord was noted extendine down to the testicle. In 
these instances the testicle became swollen for two to three days. In 
one instance a nodular strand persisted alone the entire length of the 
cord for forty-five days to the time the cord was removed. In none 


of the cases did the testicle become softened or atrophie. 





Fig. 6.—Dog III, ten months after twenty injections, showing how the band of 
dense fibrous tissue which extends from the anterior to the posterior sheaths is 
anchored to the posterior rectus sheath. A, Compact, mature fibrous tissue; B, remain- 
inz muscle fibers; C, posterior rectus sheath; D, anchorage of the fibrous septum. 

Sections taken at 0.5 em. intervals throueh the cord (Fig. 8) in the 
injected area showed a large mass of fibroblastic tissue about the 
cord, fusing it to the surrounding structures. Many of the veins 
within the pampiniform plexus were thrombosed and the testicular 
and deferens arteries were compressed. 

Effect Upon the Ductus Deferens.—Sections taken at frequent inter- 
vals through the injected cords showed the ductus deferens to be 
preserved throughout. The lumen was patent and the epithelial lining 
was intact throughout. (Fie. 8.) 

Effect Upon the Testicle-—Gross and microscopic examination of the 
testes from the injected cords showed no differences from the testes from 
the uninjected cords. 

Fate of the Hernia Sac.—Dogs have a patent processus vaginalis. It 
is possible to pass a probe from within the abdomen down to the tes- 
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ticle. For experimental purposes this processus vaginalis may be con- 
sidered a very thin hernia sac (Fig. 7). 

In three out of four instances, when the injected cords were re- 
moved, it was still possible to pass a probe from within the abdomen 
to the testicle, indicating that the hernia sac had not been obliterated. 


In one case the injected area could not be passed with the probe. 





Fig. 7.—Dog VI B, section of normal spermatic funiculus, 1, cremaster muscle; 
B, vas deferens; C, testicular artery; D, testicular vein: EH, veins of the pampiniform 
plexus; F, processus vaginalis (hernial sac). 
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Fig. 8.—Dog VI A, injected spermatic cord one month after the tenth injection. 
A, Cremaster muscle; B, vas deferens; C, thrombosed testicular vein: D, Compressed 
testicular artery; EH, partially thrombosed veins of the pampiniform plexus; F', com- 
pressed but not obliterated processus vaginalis; G, mass of young fibrous tissue about 
the cord, fusing it to adjacent structures. 


When the injected cords were removed and sectioned, it was noted 
that, even in the injected area, the contents of the fascial tube slipped 
out easily. It was difficult to cut off sections of the cord because the 
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contents would slip out. Microscopie examination of the processus 


vaginalis showed a few areas in which there was destruction of the 
endothelial surfaces or agglutination of the surfaces with fibrous tissue. 

Summary of the Tissue Reactions. Following the injection of scleros- 
ing solutions, there was destruction of muscle bundles and the cellular 
response of a low-grade inflammation with the development of sheets of 
fibrous tissue interlacing between the remaining muscle bundles. 
Within two months the fibrous tissue was dense and more adult in 
tvpe. As time went on, the fibrous tissue contracted markedly, leav- 
ing small islands of compact fibrous tissue except for a few bands 
which extended through the entire muscle belly. 

Injections into the spermatic cord produced a partial thrombosis 
of the veins with compression of the arteries. No changes could be 
demonstrated in the testes or ductus deferens. Although the processus 
vaginalis (hernia sac) was compressed, it was not obliterated except 
in one instance. 

Discussion of the Results Which Might Be Expected on the Basis of 
the Experimental Studies—In reasoning from the experimental studies 
alone we would expect that the solutions would be safe, would not 
produce an abscess or slough, and would not give any constitutional 
reactions. After about six injections there would be a firm mass in 
the injected area which would reach a maximum about two weeks 
after the last injection and then over a period of two or three months 
gradually disappear. The hernia sac would usually not be obliterated, 
but the neck of the sac would be compressed. In some cases in 
indirect inguinal hernia the sac would be obliterated in areas by the 
age@lutination of the endothelial surfaces in contact. Although the 
induration would disappear from the injected area, strands of dense 
fibrous tissue would remain, fusing the aponeurosis of the external 
oblique to the cord and to the internal oblique muscles (Fig. 9). In 
an indirect inguinal hernia this would prevent dilatation of the neck 
of the sac and prevent omentum or bowel from dropping into the sac. 
In time the fibrous tissue would contract, become more compact, and 
pull away from the muscle, fat, or spermatic cord unless the fibrous 
septa were well anchored (Fig. 6), in dense fibrous structures such as 
the aponeurosis of the external oblique, the conjoined tendon, or the 
reflex inguinal ligament. 

The whole basis of cure of an indirect inguinal hernia by the injee- 
tion method is that the few remaining bands of fibrous tissue fuse the 
aponeurosis of the external oblique to the cord and the internal oblique 
and compress the neck of the sae. 

In direct inguinal hernias the sae has a broad neck and there are 
no layers to fuse together to hold the sae compressed. The mass of 
fibrous tissue present for several months would act as an internal truss 


pad and hold the contents reduced, and, if the neck of the sae is uni- 
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formly and entirely circumscribed by the fibrous tissue, it would con- 
tract and for a time narrow the defect. As the fibrous tissue sheets 
contract, the laver over the sac would be thinned out and the constant 
internal pressure within the sae would gradually expand it. 

In the case of both the indirect and direct types of hernias the hydro- 
static pressure within the sac would gradually stretch out the neck 
of the sac and permit the intra-abdominal contents to enter the sae. 
This would Gecur sooner with the direct hernias and later in most of 
the indirect types. In an occasional case of indirect inguinal hernia 
the sac would be obliterated in part by agelutination of the surfaces 


in contact. 





Fig. 9.—Dog III, section across rectus muscles and anterior and posterior sheaths; 
muscle (/) injected with twenty injections at weekly intervals. Specimen taken ten 
months after the last injection. 7, Injected rectus muscle; 2, control, uninjected muscle; 
A, anterior rectus sheath; B, posterior rectus sheath: C, bands of dense fibrous tissue 
fusing the anterior to the posterior sheath. Note on the injected side how the sheaths 
are fused to the muscle and to each other, while on the uninjected side the rectus 
muscle lies loosely within the sheaths. 


Reasoning from the experimental results, therefore, we would not 
expect to cure (permanently) any direct inguinal hernia. We would 
expect to close (temporarily) all of the indirect inguinal hernias and 
many of the hernias would remain closed for months or years, even 
though the sac was not obliterated. A permanent cure may be ob- 
tained only in the rare case in which the sae is obliterated. 


CLINICAL EXPERIENCE 


The injection method of treating hernias was first employed in the 
Hernia Clinie of the Stanford Medical School in September, 1935. All 
tvpes of hernias were at first accepted for the treatment, direct and 
indirect, large and small. Operative repair was advised in every case 
as the method of choice and an effort was made to arrange for an 


operation. 
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Between September, 1935, and June, 1938, 101 hernias in seventy- 
four patients were treated by the injection method. After one and 
one-half years it was found that the recurrence rate was so high for 
direct and postoperative recurrent hernias that thereafter only in- 
direct inguinal hernias were accepted. 

The patient was fitted with a semirigid frame truss (Smithsonian 
type) with a low posterior fulcrum, The truss was worn and adjusted 
frequently for one or two weeks before starting treatment. With the 
patient in the Trendelenburg position, the injections were started at 
the internal rine in indirect hernias and about Hesselbach’s trianele 
in direct hernias. Subsequent injections were made down the canal 
as follows: internal rine, middle canal, above external ring, Hessel- 
bach’s triangle, internal ring, ete. Later injections were concentrated 
on the ineuinal canal. The inguinal canal was also injected in eases 
of direct hernias and those with saddle-bag type sacs. Approximately 
one-half of the cases were treated with 5 per cent sodium psylliate 
(Searles) and one-half with proliferol T (Ulmer). The immediate and 
late results of the two solutions seem to be about the same. Three 
cubic centimeters of the solution was administered usually once a 
week. At first the injections were given two or even three times a 
week, but too much soreness resulted and the weekly interval was soon 
adopted. The patients never removed their trusses after the treat- 
ment was started. The patients with direct hernias received an aver- 
age of twenty-five injections and the indirect received an average of 
eighteen injections. The postoperative recurrent hernias received an 
average of sixteen injections. The patients wore their trusses con- 
tinuously for one month after the treatments were concluded and then 
were allowed to remove the trusses at night while in bed. On the 
average the successfully treated cases wore their trusses for ten 
months. Many of the patients were given two or even three courses 


of injections with a month or six weeks between the courses. 
END RESULTS 


Seventy-four patients, 70 males and 4 females, with 101 hernias were 
treated by the injection method between September, 1935, and June, 
1938. There were 68 indirect inguinal hernias, 21 direct inguinal 
hernias (including hernias with saddle-bag type sacs), 10 postopera- 
tive inguinal hernias, 1 postoperative femoral and 1 umbilical. For 
estimating the end results only patients who had had their trusses off 
for more than six months after the last injection were considered. 
Some of the patients could not be located. Follow-up studies for from 
six months to two and one-half years were obtained on 53 indirect 
inguinal hernias, 19 direct inguinal, 6 postoperative recurrent inguinal, 
1 postoperative femoral and 1 umbilical hernia. Table I gives the 
frequency of recurrences in the various types of hernias treated. Re- 
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TABLE I 
TYPES OF CASES AND END RESULTS OF INJECTION TREATMENT OF HERNIA 


NO FOLLOW 


peenee CASES UP OF LESS PER CENT 
r'YPES OF CASES KECURRENCE | ore 
TREATED THAN SIX RECURRENCE 
MONTHS 
Indirect inguinal GS 20 (20/53) 15 37.73 
Direct inguinal 2] 13 (13/19) 2 68.42 
(includes saddle-bag 
type saes ) 
Postoperative recurrent 
Direct defect 8 6 (6:6) 9 100.00 
Indirect defect 2 2 
Femoral | l 100.00 
Umbilical I 100.00 
Total 10] 


currences were noted in 37.73 per cent of indirect inguinal hernias, 
68.42 per cent of direct inguinal hernias, and 100 per cent of post- 
operative inguinal hernias. <All of the postoperative recurrent inguinal 


hernias followed had direct defects. 
COMPLICATIONS 


Table II gives the list of complications noted in 1,909 injections given 
during the treatment of 101 hernias. It is to be noted that there were 


no serious complications. 


TABLE II] 
COMPLICATIONS 


(1,909 INJECTIONS IN 101 HFRNIAS) 


Transient swelling of abdominal wall IS 
Transient swelling of spermatic cord ) 
Transient swelling of scrotum 2 
Pressure areas beneath truss 6 


Intraperitoneal injection 2 
Incarceration of hernia during treatment 2 


Deaths 0 
General reactions 0) 
Infections 0 
Atrophy of testicle 0 
Impotence () 
Sloughs 0 


Peritonitis 0) 


DISCUSSION 


Six months after beginning the injection treatment for hernias the 
results were very promising. It seemed that we were curing all of the 
hernias, direct and indirect, large and small. In the indirect inguinal 
hernias after four or five injections the tissues behind and above the 
external rine were firm and the external rine seemed tighter. The 
patients usually commented at that time that they were no longer 
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aware of a hernia; they no longer felt the impact of the sac against 


the truss pad when they coughed or strained. After twelve to fifteen 
injections the entire region about the inguinal canal was firm and 
the abdominal wall in that area was almost as firm as sole leather. 
The outline of the external ring could be palpated, but the finger could 
not be introduced into the canal. On introducing the needle for the 
injections, it was passed with difficulty through the layer of fibrous 
tissue which was 1 em. or more in thickness. Usually the patient was 
then given a rest period of one month or six weeks durine which time 
he wore the truss day and night. At the end of the rest period it was 
noted that the external ring had loosened up and much of the firm 
mass In and about the inguinal canal had disappeared. The patient 
was then given six to eight more injections. Followine these injee- 
tions, the external ring again became tight and the firm mass was 
again present in the inguinal canal. The patient continued to wear 
his truss day and night for another month and was then allowed to 
leave it off while in bed and while bathing. If any definite weakness 
was noted at that stage. many of the patients were given a third course 
of injections in the hopes of finally closing a small defect. The patient 
by that time had been wearing his truss eight to twelve months, had 
made thirty to forty office visits, and had received twenty to thirty 
injections. Most of the direct inguinal hernias recurred within three 
to four months after the last injection. All of the cases showed signs 
of disappearance of the scar tissue within two to three months follow- 
ing the last injection. 
CONCLUSIONS 


1. There are several solutions available which safely and painlessly 
produce fibrous tissue. 

2. The sheets of fibrous tissue produced by the sclerosing solutions 
after four to six months contract to form scattered islands of com- 
pact fibrous tissue. 

3. The hernia sac is rarely obliterated or even occluded at the neck 
by the injections. 

4. Since muscle fibers are destroyed by the solution, large numbers 
of injections (over thirty) may weaken the abdominal wall in the 
injected area by replacing muscle with fibrous tissue which eventually 
stretches. 

5. Since the sac is rarely obliterated, the whole basis of cure in the 
injection treatment of hernia is the fibrous tissue which persists be- 
tween the fascial planes, muscle lavers, and spermatie cord. These 
adhesions hold the hernia sac compressed and prevent omentum or 
bowel from entering the neck of the sac. 

6. Follow-up studies on 101 hernias in 74 patients, followed for from 
six months to two and one-half years after the removal of the truss, 
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showed a recurrence rate of 37.73 per cent in indirect inguinal hernias, 
68.42 per cent in direct inguinal hernias, and 100 per cent in post- 
operative recurrent hernias. 

7. We have concluded that the injection treatment of hernia should 
be used only in small indirect inguinal hernias in patients with other- 


wise good abdominal structures who will not or cannot be operated upon. 
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TRAUMATIC HEMOTHORAX 
AN ANALYSIS OF 276 CASES 


FRANK L. Cato, M.D., aNp Wituiam D. Norman, M.D. 
NEW ORLEANS, LA. 


(From the Department of Surgery of the School of Medicine of Louisiana State 
University and Charity Hospital of Louisiana at New Orleans) 


URING the World War the frequency and high mortality of 

chest wounds directed a great deal of attention to them, and the 
knowledge of these injuries was correspondingly increased. At that 
time it was found that 25 per cent of such wounds resulted in 
empyema! when hemothorax developed and that a relatively large 
proportion required immediate surgery.?* Civil injuries, numerous 
reports of which have appeared in the literature since then, differ 
strikingly from military injuries. Infection is rare, operative inter- 
vention is seldom necessary, and conservatism has become the keynote 
of treatment. 

Ilemothorax has been studied along general lines in the reports of 
chest injuries which have been published since the War, the excellent 
work of Boland*® being typical. <A detailed study of this common and 
serious complication, however, may result, in our opinion, in a more 
rational basis for treatment. 

When a patient is seen with a chest wound in which hemothorax 
has developed, a number of questions immediately suggest them- 
selves: Is this a case for masterly neglect? Should thoracentesis be 
performed? If so, when should it be done and how much blood should 
be aspirated? Is immediate thoracotomy required? What are the 
comparative results of extreme conservatism, aspiration, and opera- 
tion? In an attempt to answer these and other questions, this anal- 
vsis was begun. 


MATERIAL 


Two thousand ninety-one patients with penetrating and nonpene- 
trating chest wounds were admitted to Charity Hospital of Louisiana 
at New Orleans during the five-year period ending in 1936. Ninety-one 
were admitted more than once, which leaves 2,000 individual patients 
admitted during that period. Of these, 276 (13.8 per cent) were con- 
sidered to have definite evidence of hemothorax. Only patients whose 
records showed one or more of the following findings are ineluded 
in this study: (1) blood obtained by thoracentesis; (2) definite 
radiologie evidence of fluid in the pleural cavity; (3) definite physical 
findings of fluid, with a clinical course compatible with blood in the 
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pleural cavity; (4) hemothorax found at autopsy. In addition, all 
‘ases were included in which death, presumably from hemorrhage, 
occurred within twenty-four hours after admission. Such rigid 
criteria undoubtedly excluded many patients who had minimal col- 
lections of blood, for the incidence of hemothorax at Charity Hospital 
was only 13.8 per cent, against an incidence of 63 per cent reported by 
Boland in 1,187 chest injuries.® 

Gunshot wounds slightly outnumbered the stab wounds, and there 
were 2 crushing injuries. Various types of knives or pistols were 
the usual weapons, but shotguns accounted for 10 injuries and ice- 
picks for 11. Two hundred eighteen of the 276 patients were negroes, 
and males predominated in the proportion of 4:1. Only 28 patients 
were admitted later than twenty-four hours after injury, and most 
were admitted within the first hour. A few patients were probably 
dead when the ambulance arrived and are necessarily excluded from 
these statistics. Treatment was supervised by twenty-six different 
surgeons and represents a cross section of the therapeutic practice of 
this community. 

MORBID ANATOMY 


Since most of the autopsies performed in this series were done in 
the coroner’s office, post-mortem findings could not be studied in de- 
tail. Some studies, however, appear in the literature. Bradford® 
observed that in such cases the diaphragm on the affected side is ele- 
vated and the lung somewhat collapsed, especially in the lower lobe. 
Kmphysema is present in the upper lobe. Like Morelli’® and Basti- 
anelli,"! he found that the collapsed portion of the lung rarely, if 
ever, shows signs of inflammation except in the immediate vicinity 
of the wound tract. Purulent bronchitis is sometimes present in por- 
tions of the lung which are not collapsed. 

Deposits of fibrin are present over the pleural surfaces, especially 
in the costovertebral groove and costophreni¢ angle. This fibrin, which 
is present in greater amounts in infected cases, forms the framework 
for connective tissue formation. There is more pleural exudate pres- 
ent in infected cases, as well as more polymorphonuclear leucocytes. 
Massive elotting of the hemothorax is also more common in infeeted 
Cases. 

The facet that blood in the pleural cavity and blood removed from 
it frequently fail to clot has been explained in several ways. Brad- 
ford and Elliott,! quoting Elliott and Henry, state that some clotting 
occurs in all cases, after which a separation of serum from the elot 
produces a brownish red fluid which on standing forms a gelatinous 
mass, or that the churning movements of respiration whip out the 
fibrin into layers on the pleural surfaces, leaving the blood de- 
fibrinated. Brown and Debenham! believe that blood is defibrinated 
in most eases and that contaminated blood always coagulates. Sandi- 
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son and Elkin'® demonstrated experimentally that clotting is more 


likely to oeeur when air is added to the hemothorax. Van Allen," 
discussing their contribution, says that the pleura in human beings 
has an anticoagulant property and that clotting occurs only when 
hemorrhage is so rapid that all the blood cannot come into contact 


with the pleural surfaces. 
SYMPTOMATOLOGY 


Roughly, one-half of the patients had varying degrees of dyspnea 
and chest pain. In one-third of the cases the chief complaint was 
bleeding from the wound. Ilemoptysis was recorded in 28.9 per cent 
of the eases and faintness in 22.5 per cent. Thirteen patients ¢om- 
plained of abdominal pain, but intra-abdominal injuries were not in- 


variably associated with this symptom. 
PHYSICAL FINDINGS 


Most of the patients seemed apprehensive, and the pulse and _res- 
piration were rapid in the majority of cases. Varying degrees of 
shock were noted on admission in 117 cases. The wounds, which in- 
volved every conceivable portion of the chest, were often multiple and 
were sometimes associated with injuries to other parts of the body 
and the extremities. One patient with a large hemothorax had a 
single wound at the base of the neck involving the subelavian artery. 
Many gunshot wounds were through and through, and several wounds 
were of the sucking variety. 

Normal chest signs were elicited upon admission in 35 cases, in 8 
of which abnormal signs developed one to twelve days later. On the 
affected side the usual findings were lagging, decreased vocal fremitus 
and resonance, dullness ranging to flatness, and decreased or absent 
breath sounds over the area of fluid, with skodaie phenomena above. 
Various types of rales were sometimes noted, usually in the area of 
the wound. In 33 eases the heart was displaced to the uninjured 
side, and surgical emphysema was demonstrable in 55. 

Hemopneumothorax was suspected more often than it was actually 
present, due to the skodai¢ phenomena above the fluid in simple hemo- 
thorax. Tympany above the dullness furnished the clue to the eor- 
rect diagnosis. Suceussion splash was rarely noted and the coin test 
was rarely positive. 

The diagnosis of hemothorax was frequently missed on the first ex- 
amination, the condition being considered simple pneumothorax or 
pneumonitis. Adhesive strapping usually interfered with chest ex- 
amination. 

There were two undoubted cases of massive pulmonary collapse in 
this series, one of which was diagnosed before radiologic study. The 


complication should be easy to recognize if it is borne in mind. The 

















CATO AND NORMAN: TRAUMATIC HEMOTHORAX 85] 


chief differential point is the displacement of the mediastinal strue- 
tures toward the affected side. Bradford’? and Curl,'® who diseuss 
the condition as a complication of chest wounds, believe that phrenic 
nerve paralysis is a causative factor. Coryllos and Birnbaum," dis- 
cussing massive pulmonary collapse in general, offer convincing 
evidence that obstruction of a bronchus is the usual etiologie factor, 
and support their deductions with experimental proof. There is no 
reason to believe that massive collapse which accompanies chest in- 
juries differs materially from the collapse which occurs in other con- 
ditions. Curl’® has ealled attention to the occurrence of contra- 
lateral pulmonary collapse in chest injuries, but there were no ex- 
amples in this series. 

Boland® considers that elevation of the diaphragm in penetrating 
chest wounds may be due to phrenic nerve paralysis or to atelectasis. 
The occasional occurrence of massive collapse in hemothorax and 
the frequent elevation of the diaphragm suggest the probability that 
the latter condition is the result of the presence of small areas of 
atelectasis which are not sufficiently large to displace the mediastinum. 
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Fig. 1.—Typical temperature chart in sterile hemothorax. 


The temperature curve is so characteristic in hemothorax that the 
presence of the complication can often be surmised from this portion 
of the chart alone. After recovery from the subnormal level of shock 
has ensued, the temperature rises rapidly to 101 to 103° I*., the eleva- 
tion continuing with daily small oscillations for from three to five 
days. Then, usually within the next three or four days, it falls by 
lysis. Patients with large or infected hemothoraces often have higher 
temperatures for longer periods of time. 

In a few eases in this series the temperature remained normal, even 
though there were large accumulations of blood. In many minimal 
cases it rose only to 99 to 100° F., and only for a day or two. Tem- 
peratures of 103 to 105° I. with marked oscillations during the see- 
ond week usually indicated that the hemothorax was infected. In 
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the average sterile case, however, the curve was typical, and, even 
when the initial physical findings were negative, future examinations 
usually revealed the presence of blood (I*ig. 1). 

RADIOLOGIC STUDIES 


Radiologie studies were made in 95 eases, in which 299 films were 
taken. This method is a valuable adjunct to diagnosis, although it 
is subject to misinterpretation. Small collections of fluid were ae- 


companied by an elevation of the diaphragm and obliteration of 


Fig. 2.—Multiple fluid levels (indicated by arrows) following aspiration and air 
replacement. 

the costophrenic angle on the affected side. Larger collections pro- 

duced varying heights and degrees of opacity, usually with displace- 

ment of the heart and mediastinal shadow to the uninjured side except 

in cases of massive collapse. One or more fluid levels were noted if 

air was present in addition to blood. Seven eases, after aspiration 
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and air replacement, presented a picture of multiple fluid levels (Fig. 2). 
This appearance, it is thought, was due to the presence of fluid held 
on numerous shelves of adhesions between the pleural surfaces rather 
than to encapsulations of fluid. 

Normal radiologic findings immediately after injury were later re- 
placed by pathologie findings in four cases. The number of such 
cases would undoubtedly be increased had more re-examinations been 
made. Head'® has reported several eases in which hemothorax ap- 
parently developed from one to six weeks after the thoracie injury. 
Repeated radiologic examinations are necessary, for, in some eases, 
instead of the usual absorption of blood, progressive hemorrhage occurs. 

Pneumonitis, which can frequently be diagnosed by radiologie 
findings, was present in 12 cases. A rather frequent error, made by 
depending on radiologie findings alone, was to mistake for pneu- 
monitis at the base of the lung small collections of blood which did 
not displace the heart. In 12 such cases physical findings pointed 
definitely to the presence of fluid, and in 2 others blood was actually 
aspirated. The same error is likely to occur when radiologic findings 
are compatible with the presence of a thickened pleura. 

It was also possible to demonstrate by radiologic study such con- 
ditions as pulmonary collapse, adhesions, encysted fluid, foreign bodies, 
fractures of ribs and other thoracie bones, and surgical emphysema. 


CLASSIFICATION 


Small hemothoraces include those cases in which the blood present 
ranges from a minimal amount to a collection extending to the pos- 
terior are of the ninth rib. Moderate hemothoraces inelude those 
‘ases in which the fluid extends from the ninth to the sixth rib. Any 
collection which extends bevond this point is ¢lassified as large. In 
this series there were 103 small, 50 moderate, and 123 large hemo- 
thoraces, 33 of the latter group showing a total opacity of one side 
of the chest to the x-ray. It must be remembered that a single case 
may fall into each of the classifications at various stages of its prog- 


ress. Hemothoraces are also classified as sterile and infected. 






INFECTED HEMOTHORAX 





Diagnostie aspiration, with smear and culture, is the most de- 
pendable means of determining infection of the blood in the pleural 
cavity, but certain clinical points are of distinet aid. In general, 
infection should be suspected in any ease in which the progress is not 
favorable and in whieh increasing hemorrhage has not occurred. 
Bradford and Elhott! suspect infection and institute bacteriologie 
studies in any case in which: (1) fever is atypical; that is, is more ir- 
regular than is usual or is sustained at a steady high level; (2) the 
pulse rate is 100 to 120 or higher; (8) dyspnea is increasing and is 
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out of proportion to the physical signs; (4) the tongue is furred, as 


is usual in cases due to streptococeal infection; (5) sleeplessness or 
mild delirium is present; (6) pain and tenderness develop in the af- 
fected side; (7) a contralateral dry pleurisy develops. 

Twenty-eight of the 276 patients in this series, 10.2 per cent, had 
hacteriologic or elinieal evidence, or both, of infection of the hemo- 
thorax. This represents an incidence of 7.5 per cent of the gunshot 
wounds, and 13.7 per cent of the stab wounds. If all the chest wounds 
(2,000) from which the 276 cases of hemothorax were selected are 
considered, the percentage of infection becomes 1.4 per cent, which 
approximates the incidence reported by Boland,* who noted 17 cases 
of empyema in 1,187 chest injuries. 

Bradford’ has ealled attention to the fact that fluid aspirated from 
one part of the chest may be sterile, while at the same time abundant 
organisms may be found in fluid from another portion. This observa- 
tion must be borne in mind when infection is suspected and cultural 
studies are negative. 

In the 28 infected cases in this series the infection was due to 
Staphylococcus albus in 4 and Staphylococcus aureus in 3. In the re- 
maining cases one or more of the following organisms were present: 
gram-negative bacilli, gram-positive diplococei, short-chain streptocoeci, 
Bacillus pyocyaneus, anaerobic streptococci, fusiform bacilli, Lndamoeba 
communior, E. coli, Hemophilus influenzae, and Friedlinder’s bacilli. 


THERAPY 


No immediate thoracotomies were performed. In most cases im- 
mediate therapy consisted of suture of the wound (sucking wounds 
being closed without drainage), control of external hemorrhage, and 
the usual measures to control shock, ineluding liberal doses of mor- 
phine and other sedatives, and infusions and transfusions as indicated. 
Autotransfusion, as recommended by Brown and Debenham,'? was 
not employed in any case. The chest was usually strapped. Tetanus 
and anaerobic antitoxin were injected, and x-ray examination of the 
chest was done if the patient’s condition permitted. Patients in grave 
condition were kept in the observation room and not transferred to 
the general surgical ward until considerable improvement was evident. 
Further treatment consisted in adequate sedation and careful ob- 
servation for the possible development of complications. 

In all, 61 patients who had large hemothoraces and were not 
progressing favorably, or who were not progressing favorably for 
other reasons, were subjected to thoracentesis. Ten of the aspirations 
were done for purely diagnostic purposes, the remainder being 
therapeutie. 

If aspiration was done, it was usually begun after the third day 
and the blood was only partially removed. In one-half of the cases 
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in which this method was employed, it was begun after the first week, 
and in a few cases in which symptoms were urgent, it was begun be- 
fore the third day. The average amount of blood removed at one tap 
was 300 ¢.¢., with the upper and lower limits varying from a few to 
1,350 «ec. The procedure was repeated as necessary, and 10 patients 
were tapped from three to eleven times. The majority, however, re- 
quired but one aspiration. In 17 cases, in 5 of which complete aspira- 
tion of the blood was apparently done, an amount of air equal to the 
amount of blood removed was injected into the pleural cavity. 

Aspiration was usually followed by symptomatic relief and an im- 
provement in the general condition which was more likely to be sus- 
tained in the sterile than in the infected cases. In 16 eases the tem- 
perature dropped immediately, but, unless aspiration was complete, 
usually rose again in twenty-four to forty-eight hours. The few pa- 
tients who were treated by early complete aspiration and air re- 
placement seem to have progressed well with but one exception. In 
this case there was a rapid reaccumulation of blood immediately after 
each aspiration, and it seems highly probable that an intereostal 
artery continued to bleed. The patient finally died. 

In 2 instances taps were done to relieve a tension hemopneumo- 
thorax. Manometrie studies were recorded in 1 of these cases. 

When infection was diagnosed, immediate thoracotomy was per- 
formed in 4 cases. In 16 others aspiration, usually with air replace- 
ment, was continued. Two of these patients developed empyema neces- 
sitatis and 7 others were subjected to thoracotomy later. In the 11 
thoracotomies in the infected group (9 open and 2 closed) there was 1 
death, which was proved at autopsy to be due to a heart wound. There 
were 2 deaths in the 9 infected cases treated by aspiration alone. One 
of these deaths was due to a spinal cord injury and the other to a 
Streptococcus hemolyticus infection. 

Bradford and Elliott! treated 48 cases of septic hemothorax by re- 
peated aspiration, with 20 deaths, and 69 cases by rib resection, with 
16 deaths. The conelusion would seem to be inevitable that infeeted 
hemothorax should be treated by open thoracotomy. Even though 
the mortality statistics are not comparable, an analysis of the in- 
fected cases in our own series would seem to lead to the same con- 
clusion. 

MORTALITY AND MORBIDITY 


Of the 276 patients with hemothorax, 70 died, 17 were discharged 
unimproved, and 189 seemed entirely well on their discharge from the 
hospital. The uncorrected mortality for the whole series is thus 25.4 
per cent. Forty-six patients, a substantial majority, died within 
twenty-four hours after admission (Fig. 3), most of them being 
moribund when they were brought into the hospital. If this group 


be excluded, the mortality is 8.7 per cent. Since hemorrhage probably 
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played the most important part in the early deaths, it would seem 


that this group of immediately fatal cases offers a field for investiga- 
tion and salvage (Fig. 4). 

Forty of the deaths followed gunshot wounds, and 18 followed stab 
wounds. In the remaining 12 cases the injuries were by unknown 
weapons. Although 3 deaths occurred in the infected group, infee- 
tion was the cause in only 1, the other two, as has already been men- 
tioned, being due to other injuries (1 bleeding intercostal artery, 1 
spinal section). Our figures thus support the conclusions of Boland* 
and others that infection plays only a small part in the mortality of 
chest wounds in eivil practice. It contributed materially, no doubt, 
to the period of disability, but we cannot prove this, as we have no 
adequate follow-up on our eases. Elliott,'? however, found that 
soldiers could be returned to the front on an average of two months 
after chest injuries, even when the wounds were complicated by 
empyema. 

46 
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Fig. 4.—Cause of death in 276 cases of traumatic hemothorax. 


l‘urther analysis of the 24 deaths which occurred after twenty-four 
hours reveals 12 in which hemothorax was only a contributory cause 
of the fatal outcome. Three patients had complete spinal cord see- 
tion and 9 had abdominal injuries, which in 3 cases were complicated by 
spinal cord severance. In the remaining 12 cases, death was due in 5 
to continued hemorrhage, either externally or into the chest, and in 
2 to bronchopneumonia. Pulmonary gangrene, massive collapse of 
the lung, gas bacillus infection, empyema, and ecardiae injury ae- 
counted for 1 death each. Terminal bronchopneumonia was usually 
present in the fatal thoracoabdominal eases. 

The mortality in the patients who survived the first twenty-four 
hours and who had only chest injuries was thus 4.3 per cent. In the 
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17 cases of hemothorax complicated by abdominal injury the mortality 
was 76.5 per cent. Heyd*?’ noted a mortality of 60 to 75 per cent in 
such cases, and Ileuer,?' a mortality of 56 per cent. Complete section 
of the spinal cord was invariably fatal. 


DISCUSSION 


The analysis of these 276 cases supports Coryllos’”? warning that 
therapeutic standardization is dangerous in chest injuries, and it seems 
well to bear in mind that, if civil injuries resemble war wounds, as 
they often do, routine conservatism is very dangerous. The indications 
for early surgical intervention, in an attempt to reduce the early 
mortality and prevent complications, have been discussed by Duval,? 
Heuer and his associates,’ Anderson,* Roberts and Craig,® Gray,® and 
Hathaway,’ among others, and need no elaboration here, for most of 
these authors derived their experience from war wounds. 

The source of the blood in hemothorax is an important considera- 
tion, but it is not always easy to determine. The clinical course must 
furnish the answer unless immediate thoracotomy is obviously neces- 
sary. The more resistant is the hemorrhage to conservative measures, 
the greater is the likelihood that its source is an intercostal artery, 
the internal mammary artery, or a larger vessel. Repeated secondary 
hemorrhages from the wound are usually from a wounded intercostal 
or internal mammary artery. Even if the patient survives the first 
two or three days, death from hemorrhage will probably eventually 
oceur under such circumstances, as it did in 5 eases in our series. 

Morelli,’® Bastianelli,"! Foster,?? and Allen,** among others, believe 
that, if the patient survives the first few hours, the most frequent 
source of the hemorrhage is likely to be a laceration of the lung, usu- 
ally involving only the smaller vessels. The conservative treatment 
of civil cases is based on this presumption, plus the assumption that 
accumulating blood in the pleural cavity will act as a tamponade and 
control the hemorrhage. Aspiration, for this reason, is not advised 
by some writers until after the third day, by which time active bleed- 
ing will have ceased and firm elots will have formed in the severed 
vessels. 

Morelli’? and Bastianelli,’! on the other hand, recommend immediate 
aspiration of blood with the replacement of enough air to maintain 
a positive intrapleural pressure, the procedure being carefully con- 
trolled by manometric observations. In their opinion air is a more 
effective tamponade than blood, 1,500 to 2,500 ¢.c. of which, according 
to Bastianelli, is necessary for effective tamponade; and even this 
amount does not produce complete collapse and immobility of the 
lung. Air under positive pressure, he contends, compresses the lung, 
coapts the edges of the pulmonary wound, checks hemorrhage of the 
average degree, diminishes infectious complications, and prevents 
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adhesions. In this country Brunn® and loster and Prey,?® among 
others, have reported good results with this method. Others who have 
not utilized it have apparently not done so because they are satisfied 
with their results by other methods. 

The fear of initiating further hemorrhage has undoubtedly been 
responsible for the development of the attitude of masterly negleet 
in the management of hemothorax, at least in the early stages. Im- 
mediate thoracentesis, however, is mandatory in large collections of 
blood producing respiratory or circulatory embarrassment because 
of mediastinal displacement, and in eases of high pressure hemopneu- 
mothorax. Immediate closure is indicated in sucking wounds; thora- 
cotomy, in large lacerations of the lung, bleeding intercostal or internal 
mammary arteries; and thoracotomy or laparotomy, in_ thoraco- 
abdominal wounds. Injured intercostal mammary arteries are fre- 
quently the cause of recurring hemorrhage into the chest and are in- 
dications for thoracotomy. <Air-tight closure of the wound after 
thoracotomy is the procedure of choice. The chances of later infection 
by this plan cannot be ignored, but the disturbances of physiology 
produced by the presence of drains in the pleural cavity at this stage 
are more serious, and infection, if it occurs, ean be dealt with as 


necessary when the patient is not in extremis. 
SUMMARY AND CONCLUSIONS 


1. Two hundred seventy-six cases of hemothorax following chest 
injuries have been analyzed with reference to incidence, symptomatol- 
ogy, signs, diagnostic methods, and therapeutic procedures. 

2. The symptoms, signs, and temperature curve usually make diag- 
nosis simple. Properly interpreted x-ray films are a valuable aid. 
It is important to remember that signs of hemothorax may develop 
many days following the original injury. 

3. Hemothorax is frequently associated with serious visceral in- 
juries, which are the chief cause of the high mortality. 

4. Infection of the hemothorax seldom oceurs and is not a fre- 
quent cause of death in civil cases. Its occurrence is an indication 
for open drainage. 

5. Immediate operative intervention in selected cases is suggested 
as a possible means of reducing the high mortality rate in the first 
twenty-four hours. Repeated or continued bleeding from the chest 
wound and rapid reacecumulation of the hemothorax indicate that an 
intercostal or internal mammary artery has been severed. Immediate 
operation is indicated in such cases. Five deaths, all classed as pre- 
ventable, are reported from this cause in this series. 

6. Other indications for immediate operation include open sucking 
wounds, large lacerations of the lung, and large or heavily econ- 


taminated foreign bodies in the thoracic cavity. 
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Conservative treatment usually yields satisfactory results in pa- 


tients who survive for twenty-four hours. Routine conservatism, 


however, 1s unsafe and dangerous. Early complete aspiration and 


controlled positive pressure air replacement seem to be based on sound 


physiologic principles and deserve a more extensive trial in sterile 


cases. To speak generally, aspiration is indicated for diagnostie pur- 


poses, as well as in large hemothoraces and in cases in which pressure 


symptoms are present. 
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ADAMANTINOMA OF THE TIBIA 





Ropert Hespet, M.D., MINNEAPOLIS, MINN. 
(From the Department of Pathology, University of Minnesota) 


N 1913 Fischer® reported a primary epithelial tumor of the tibia 
which he called an adamantinoma. Since that time but few tumors 
of the same type have been described. Because of this apparent 
rarity, the report of an additional case seems justifiable. The pre- 
viously reported cases and the concepts of the histogenesis of tibial 


adamantinoma are reviewed. 








= 






CASE ReEport.—A white girl, 14 years of age, was admitted to the University 
of Minnesota Hospitals, July 13, 1938, complaining of pain and swelling in the 
right leg and difficulty in walking. Symptoms had been present since December, 
1935, when pain was noted in the right tibia and a small mass appeared in the 


painful area. The mass persisted and in April, 1936, the lesion was curetted. Heal- 




















ing was temporarily complete and there were no further symptoms for a period 
of six months. Pain and a mass recurred and curettage was repeated in July, 1937. 
There was again relief from symptoms although the wound drained until February, 
1938. Pain and difficulty in walking recurred by June, 1938, became much more 
severe, and for the week prior to admission to the hospital the patient had been on 
crutches. 

The past history was not significant. The patient had had measles in 1929 and 
had undergone a tonsillectomy in 1936, There had been no injury of any kind to 
the affected leg. Significant physical findings were confined to the right leg. A 
resistant, slightly tender tumor mass about 4 em. in diameter was palpable over 
the anterior tibial surface. In the skin overlying the mass was an old operative 
sear, the anterior end of which presented a small, nondraining sinus. Roentgeno- 
grams showed a destructive lesion extending for a distance of approximately 15 em. 
along the shaft of the lower half of the tibia (Fig. 1). The bone was somewhat 
expanded, and presented a multicystic appearance and areas of cortical destruction. 
There was a soft tissue mass on the anteromedial aspect of the bone within which 
small bone spicules were visible. There was a small area of periosteal new bone 
formation on the lower posterior aspect of the tibia. 

On July 18, 1938, the involved area was explored and the soft tissue mass was 
removed. On July 20, 1938, a low thigh amputation was performed. Convalescence 
was uneventful and the patient was discharged from the hospital on Aug. 18, 1938, 

Pathologic Examination.—The specimen removed at the exploratory operation 
measured 6 by 5 by 3 em. Centrally it presented a collapsed, smooth-walled cystic 


cavity. Otherwise the tissue was uniformly solid, grayish white in color, and irregu- 





larly traversed by fibrous trabeculae. Peripherally there was no distinct capsule; 







in part the tumor was limited entirely by adherent adipose tissue and in part by 
dense conective tissue. 

The tumor involved a segment of the tibia 18 em. in length between points 2 em. 
above its lower, and 13.5 em. below its upper extremities (Fig. 2). The midportion 
of this segment was almost completely replaced by solid, moderately firm, grayish 


white tissue. A thickened periosteal capsule covered a slightly lobulated surface 










posteriorly and laterally. Shell-like remnants of cortical bone persisted in some 
areas. A large defect on the anteromedial aspect of the mass corresponded to 
the plane of excision of the previously removed tissue. In this region tumor tissue 
was adherent to, and appeared to infiltrate, adjacent muscle and fascia. In its 


distal 4 em. and proximal 6 em. the tumor was confined chiefly to the medullary and 
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subperiosteal portions of the shaft. Destruction of cortical bone in these areas was 
incomplete. Each extremity of the lesion was sharply demarcated by a cireum- 
scribed, partly cystic medullary nodule 2 em. in diameter. 

The microscopic structure of the tumor was not uniform. The typical and pre 
dominating picture was that of solid and partially cystic masses of dark-staining 
cells irregularly distributed through and sharply demarcated from a dense fibrous 


Fig. 1.—Roentgenogram of right leg, showing extensive destruction of tibial shaft 
and a soft tissue mass. 
2.—Posterior half of tibia. The extensive replacement of the shaft by tumor 
The soft tissue mass had been removed prior to amputation. 


Fig. 2. 
tissue is well shown. 
stroma which in a few areas presented islands of osteoid tissue (Figs. 3 and 4). 
These cellular masses were of variable size and were irregularly circumscribed or 


elongated. For the most part their peripheries were sharply demarcated by a layer 


of regularly arranged cells which had large nuclei and small amounts of cytoplasm 
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(Figs. 4 and 5). Centrally similar, but oval to spindle cells were closely packed 
or, when few in number, formed an irregular network of stellate, branching forms. 
In such areas the cytoplasm was drawn out into long processes. Spaces in the 
central portions of these masses varied from narrow clefts to large, well-defined 
cysts. Cysts lined only by a peripheral layer of cuboidal cells were fairly numerous. 
In other portions of the tumor diffuse masses of closely packed, frequently spindled 
cells lacking the palisaded border were distributed through a similarly fibrous stroma. 
In extreme peripheral portions of the tumor these cellular masses encroached upon 
skeletal muscle. In some of such areas interlacing bands of cells simulated the 
appearance of spindle-cell sarcoma (Fig. 6). 
REVIEW OF LITERATURE 

Fifteen cases of tibial adamantinoma are summarized in Table I. 
Individuals of both sexes and of variable ages have been affected. 
In this series there are 9 males and 6 females. The oldest patient was 
a woman 57 years of age; the youngest, a boy 12 years of age. The 
tumor has appeared in either tibia and in any portion of its shaft. 
As with many tumors, and with bone tumors in particular, there has 
frequently been a history of trauma. Common symptoms of pain, 
swelling, and difficulty in walking have been present for as short a 
period as six weeks and for as long as eight years before the institu- 
tion of therapy. For the group the average duration of symptoms 
reasonably attributable to the tumor is roughly twenty-seven months. 
The therapeutic approach has varied. A preoperative diagnosis has 
been made in but 1 case and in that by aspiration biopsy. Primary 
amputation was performed in 1 case and followed unsuccessful radia- 
tion in another. Curettage has been followed by prompt recurrence 
in 6 cases. Of these patients, 5 were ultimately subjected to ampu- 
tation and 1 was successfully resected. Resection and bone graft were 
successful in 3 cases. Local excision was followed by recurrence in 3 
cases and was successful in 1. Of those that recurred, 1 was success- 
fully re-excised, 1 successfully resected, and 1 came to amputation. 
In no case in which it has been emploved has there been a favorable 
response to radiation. Metastases have not been reported. As a group 
the cases have been followed for too short periods of time to justify 
any generalities concerning the ultimate outcome. In Case 6, for ex- 
ample, there was no recurrence until two vears after the primary 
excision. 

The tumor involves the tibial shaft to a variable extent. In a few 
instances it has been confined to the subperiosteal-cortical portions of 
the bone, while in the majority the medullary cavity is also involved. 
In several instances the expanding tumor, which earries with it a 
capsule more or less continuous with the periosteum, has encroached 
on the adjacent soft parts. The shaft of the bone is eroded, destroyed, 
and but rarely expanded. The bone at the extremities of the tumor 
or remnants of incompletely destroyed cortical bone may present 
areas of increased density. In no ease thus far reported has the 


epiphysis been invaded. 
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For the group a common histologic structure obtains. Illustrations 


accompanying the several case reports are, to a large extent, inter- 


changeable. In all instances an organoid pattern predominates. The 
additional feature of foci of cornification was noted in one case. The 
usually abundant stroma occasionally contains giant cells and in our 
case presented rare islands of osteoid tissue. That several cases, par- 
ticularly in recurrences, presented loss of the typical organoid strue- 


ture is worthy of comment. Diffuse cellular masses and interlacing 


Fig. 3.—Section showing irregular distribution of islands of tumor tissue and em- 
phasizing their frequent cystic character. (Hematoxylin-eosin, 65.) 

Fig. 4.—Section from the nodule which demarcates the proximal extent of the tumor 
(Fig. 2). Note the manner in which islands of tumor tissue are sharply demarcated 
from the stroma and the irregular cellular arrangement in their central portions. 
(Hematoxylin-eosin, 250.) 

Fig, 5.—Higher magnification of area similar to that shown in Fig. 4. (Hema- 
toxylin-eosin, x 400.) 

Fig. 6.—Section from peripheral portion of soft tissue mass, showing loss of typical 
structure and the assumption of a sarcoma-like appearance. (Hematoxylin-eosin, 
350.) 
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bundles of spindle cells were exclusively presented in the biopsy exam- 


ined during the exploratory operation in our case and an erroneous 






diagnosis of sarcoma was made at that time. This possible morpho- 






logic variation must be considered in the examination of biopsies. 







HISTOGENESIS 


The histogenesis of tibial adamantinoma is yet a matter of specula- 





tion. While most observers consider it to be an epithelial tumor, there 





are two opposing explanations of its origin. Fischer® believed that it 






has its origin in a rest resulting from a downgrowth of the ectoderm 






to reach the bone. To explain the organoid structure of the tumor, 
he further contended that the differentiating capacity of the oral 






ectoderm is shared by the general ectoderm so that a rest laid down 






at the time of formation of the enamel organ retains a specialized 






growth capacity and in neoplasia assumes the structure of adamanti- 






noma. Ryrie' completely discarded Fischer’s theory and attempted 





to explain its origin entirely on the basis <: trauma. He believed that 






at the time of an injury cutaneous epithelial appendages, such as hair 






follicles, may be implanted into the periosteum and, as a result of 






‘‘thwarted repair,’’ undergo neoplasia. He considered the intimate 






relationship of the skin and tibial periosteum to favor such implanta- 






tion by trauma even in the absence of a break in the continuity of the 






skin. He further emphasized the basal-cell character of the tumor 





and doubted the justification for the name adamantinoma. Richter,! 






although recognizing the morphologic similarity of his tumor to that 






previously described by Fischer, believed it to be of endothelial origin 





18 





and called it ‘‘adamantinoma-like.’’ It may be noted here that Simon 





illustrates as endothelioma of the tibia a tumor of the same morphol- 






ogy which undoubtedly belones to this group. Such interpretations 






may well contribute to the apparent rarity of the tumor. 





In reference to the suggested traumatic origin for this tumor the 






several case histories relative to the question of antecedent injury are 





deserving of detailed consideration. In 11 of the cases summarized 






in Table I a history of some type of injury is given. In 4 (Cases 1, 3, 
10, and 14) the original injury healed without sequelae. In Case 2, 







although a history of injury was given, its character and time rela- 






tionship to the onset of symptoms were unknown. In Cases 4 and 12 






slight tenderness was said to have persisted at the site of the injury 





until the onset of the tumor eight and three and two-thirds years 






later respectively. In Case 7 swelling began subsequent to the re- 






moval of a cast eight weeks after a fracture. In Cases 8 and 11 pain 





and swelling persisted after a sprain and a contusion of the ankle 






respectively. In Case 6 pain, which had already been irregularly 






present for some time, became more severe and more constant follow- 






ing a contusion and abrasion of the ankle. 
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It is evident from a consideration of these data that strict application 
of the usually accepted conditions necessary to establish the traumati 
origin of a tumor? cannot be fulfilled. In no instance is the previous 
integrity of the tissues assured. There is lack of continuity of symp- 
toms in several of the cases. In at least 1 case the latent period is 
unreasonably long and in another very short. The injury aggravated 
symptoms already present in 1 case and in another a sprain of the 
ankle followed by persistent symptoms is more logically considered 
coincidental. Antecedent trauma is definitely denied in 2 cases (Cases 
5 and 14) and is presumably absent (no history of injury given) in 
another (Case 13). Absence of antecedent injury is a serious objec- 
tion to the traumatic theory of origin. In such cases adherence to 
that concept necessitates the assumption of significant but overlooked 
or forgotten injuries and carries the theory far beyond the limits of 
reasonable application. It may be concluded that, for the group as 
a whole, evidence for a traumatic origin is insufficient. 

The present alternative of an untenable traumatic theory of origin 
is an acceptance of the origin of the tibial adamantinoma from a rest. 
While this explanation is not unattractive, it must be admitted that 
information concerning the occurrence of ectodermal rests in rela- 
tion to the skeletal structures of the extremities is wholly lacking. 
It is probable that, assuming the existence of a rest, Fischer’s concept 
of specialized differentiation too sharply limits the morphologic possi- 
bilities of a tumor derived from such a rest. It is well known that 
there are wide variations in the microscopic structure of tumors ful- 
filling the clinical features of maxillary adamantinoma.” The cranio- 
pharyngeal adamantinoma is but one of the histologic types of tumors 
derived from remnants of Rathke’s pouch, a structure in which no 
dental apparatus is involved. The one reported ovarian adamanti- 
noma“! has been logically interpreted as a one-sided development of 
a teratoma. KegelS emphasizes the basal-cell character of maxillary 
adamantinoma and, in addition to Ryrie, Petrov and Glasunow!® par- 
ticularly emphasize the basal-cell character of tibial adamantinoma. 
Thus, this tumor may be but one possible structural modification of a 


primary epithelial tumor of bone. In this connection Petrov and 


Glasunow cite three cases of apparently primary squamous-cell car- 
cinoma of bone, one in the ulna,’ and two in the tibia.t° '? The evi- 
dence for the primary character of these tumors is as good as is the 
evidence for the primary character of the tibial adamantinoma. The 
histogenesis of a squamous-cell carcinoma of bone is as obscure as is 
that of the tibial adamantinoma. It would appear, however, that they 
are related and that for both histologic types there is a common origin. 
Thus the tibial adamantinoma would bear the same relationship to the 
tibial squamous-cell carcinoma as a craniopharyngeal adamantinoma 
bears to a squamous-cell carcinoma of Rathke’s pouch origin. 
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SUMMARY 
The case of a tibial adamantinoma occurring in a 14-year-old girl 
is deseribed. Fourteen previously reported cases are reviewed. 


The histogenesis of tibial adamantinoma is uncertain. Of two ex- 


planations given for its origin, it appears that trauma may be elimi- 


nated as the etiologic factor, leaving its origin from an ectodermal 
rest as an insecurely established alternative. 

Irrespective of the uncertainty concerning its histogenesis, tibial 
adamantinoma deserves recognition as an entity. Its clinical features 
of slow progression and failure to metastasize make it unique among 
bone tumors. Although rare, it is probable that the tumor has not 
been encountered as infrequently as the number of reported cases 
would indicate. The greatest importance attached to its recognition 
is concerned with the apparent response to therapy in early stages. 
Curettage is ineffective and a procedure designed to remove completely 
the tumor offers the possibility of cure at a stage before it has pro- 
eressed to a point where amputation is imperative. 

Thanks are due Dr. W. H. Cole and Dr. L. G. Rigler of the Departments of 


Orthopedics and Radiology, respectively, of the University of Minnesota Hospitals for 
permission to use the clinical records and the roentgenograms of the case reported here. 
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INCREASED COLLATERAL BLOOD SUPPLY TO THE KIDNEY 
IN RENAL HYPERTENSION*+ 


S. GoLpBERG, M.D., S. Ropsarp, B.S., anp L. N. Katz, M.D., 
CHICAGO, [Ea:. 


(From the Cardiovascular De partme nt and Dep tytment of Surgery, Michael Reese 
Hospital and the Departme nt of Physiology, University of Chicago) 


HE production of persistent hypertension by chronic renal ischemia! 

sugeested to us, as it has to several other workers,?” that an in- 
crease in the collateral blood supply to the ischemic kidney might 
relieve the ischemia and possibly the hypertension. This thesis was 
tested in eighteen dogs. The efficacy of the collateral supply was 
judged by the effect upon the course of the hypertension and by the 
anatomical evidence of cortical vascularity. 

Blood pressures were obtained with the Hamilton needle manom- 
eter® on trained, unanesthetized does. according to the method pre- 
viously described by us.‘ All the operations were carried out under 
nembutal anesthesia with aseptic technique. The kidneys were de- 
capsulated and brought into close contact with the denuded posterior 
and lateral muscle walls (myopexy) in order to facilitate the develop- 
ment of a collateral blood supply either before or after the develop- 
ment of the hypertension. The Goldblatt technique! was used to pro- 
duce the hypertension. 

At the termination of each experiment, the dog was anesthetized 
with nembutal, the renal arteries ligated, and India ink injected into 
the thoracic aorta. The animal was sacrificed within a few minutes. 
The kidneys were then examined to determine the extent of the col- 
lateral blood supply, as indicated by the amount of the India ink 
which had entered the kidney. 

Group 1.—(a) In two normotensive dogs simple unilateral decapsu- 
lation was performed. A month later India-ink injection showed no 
demonstrable difference in the amount of ink in the operated and un- 
operated kidneys. (b) In two normotensive dogs the omentum was 
brought in contact with a deeapsulated kidney. A month later India- 
ink injection showed a slightly greater amount of India ink in the 
operated kidneys than in the unoperated ones. (¢) Unilateral decap- 
sulation with the production of a muscle bed was performed in four 
normotensive dogs. A month later the India-ink injection showed 
approximately twice as much India ink in the decapsulated kidney as 
in the unoperated kidney. At autopsy it was observed that an ad- 


herent scar tissue capsule completely surrounded each of the decapsu- 


lated kidneys. 


*Aided by the A. D. Nast Fund for Cardiac Research. 

*Presented in preliminary form at the Central Society for Clinical Research, 
Chicago, Ill., November, 1939. 
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Group 2.—In three dogs with hypertension of 169, 79, and 39 days’ 
duration, decapsulation and the production of a muscle bed for the 
ischemic kidneys caused only a transient fall in blood pressure. Fig. 1 
shows the protocol! of the last animal. However, the blood pressures 
returned to the hypertensive levels within three to twenty days, and 
these elevated pressures were maintained until the dogs were sacrificed 
267, 81, and 96 days later, respectively. In one of these animals the 
main renal arteries were tied off completely 220 days after the muscle- 
bed operation. Unlike the effect in kidneys without a muscle bed, 
renal excretory insufficiency did not develop; however, the blood 
pressure mounted to higher levels and the animal was sacrificed 47 
days later. As in the normotensive dogs of Group 1, India-ink injee- 
tion in these three animals showed the development of an extensive 
collateral circulation, and adherent scar tissue capsules completely 


surrounded the decapsulated kidneys. 
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Fig. 1.—(Dog U-84.) The effect of decapsulation and myopexy on a pre-existing 
renal hypertension. The right kidney had been removed some days previous to the 
application of a Goldblatt clamp to the left renal artery. Hypertension followed the 
latter operation. The production of a muscle bed after decapsulating this kidney 41 
days later had only a transient depressor effect. Hypertension then persisted for 96 
days until the animal was sacrificed. Note the late development of an elevation of the 
blood N.P.N. At necropsy, the India-ink injection made ante mortem demonstrated 
the presence of a good collateral blood supply through the cortex from the perirenal 
adhesions. An extensive thick scar encompassed the kidney. In the figure the blood 
pressure is shown by curves, the systolic above and the diastolic below. The blood 
N.P.N. values are given by the height of the vertical blocks, and the time at which 
various procedures were carried out are shown by vertical lines. Zero time is taken 
as the time when the animal had been properly trained. 


Group 3—The prophylactic effect of the production of a collateral 
blood supply previous to the renal arterial clamping was studied in 
six dogs. In five, decapsulation and the production of a muscle bed 
were performed about one month before the establishment of renal 
ischemia. The protocol of one of these animals is shown in Fig. 2, In 
a uninephrectomized dog the muscle bed and the Goldblatt clamp were 


simultaneously applied to the remaining kidney (Fig. 3). Hyperten- 
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Fig. 2.—(Deg U-21.) The effect of decapsulation and myopexy on the action of sub- 


sequent constriction of its renal artery. 


The left kidney had been removed at an earlier 


operation. Twenty-one days after decapsulation and the application of a muscle bed to 
Hypertension as 
well as renal excretory insufficiency developed following this last procedure; these per- 
uremia 211 days 


the right kidney, a Goldblatt clamp was applied to the renal artery. 


sisted with a terminal increase 
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Fig. 3.—(Dog K-7.) The effect of a decapsulation and myopexy simultaneously with 


a partial constriction of its renal 


earlier operation. The combined 
tension, which was most marked 
animals even when no myopexy 

was completely tied off 293 days after the operation, and it was 
lateral blood supply was not sufficient to 
the development of uremia. The animal was sacrificed 3 days after the complete renal 
artery ligation. At necropsy, the India-ink injection made ante mortem demonstrated 
the presence of a good collateral blood supply 


adhesions. An extensive thick scar encompassed the kidney. 
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sion developed in all except one of these animals, which is similar to 
our experience in producing hypertension without a muscle bed. In 
one other dog decapsulation and myopexy appeared to lead to hyper- 
tension, even without the application of the Goldblatt clamp. In this 
series India-ink injection showed the presence of numerous function- 
ing capsular-cortical blood vessels, but scar tissue capsules completely 
surrounded the decapsulated kidneys. 

The natural tendency for the blood pressure to return to normal in 
hypertensive dogs with renal ischemia without special procedures to 
bring this about has been observed in our laboratory’ and has been 


S 


the subject of reports by other investigators.’ This disappearance or 
partial alleviation of the hypertension has been associated with the 
development of large collateral blood vessels entering the capsule and 
pelvis of the ischemic kidney. The newly cle veloped accessory circu. 
lation may be sufficient to permit the kidney to carry on its function 
even after progressive and complete obliteration of the main renal 
arteries, 

In view of the large accessory blood supply which is developed with- 
out aid by an ischemic kidney, decapsulation and myopexy might be 
expected to result in an even greater collateral supply and thereby 
facilitate the relief of the ischemia and possibly the hypertension. The 
statement of Goldblatt’ that renal decapsulation with myo- or omen- 
topexy may interfere with the pronounced elevation of the blood pres- 
sure in experimental renal ischemia might be so interpreted. Our re- 
sults show definitely that this is not the case. Although a demonstrable 
accessory supply through the cortex does develop and may neutralize 
the tendency toward renal excretory insufficiency, the formation of a 
sear-tissue capsule to take the place of the natural capsule which has 
been stripped off appears to prevent the development of sufficient ad- 
ventitious blood vessels to relieve the ischemia. The tendency of this 
fibrous capsule to shrink, its relative lack of distensibility when com- 
pared to the natural capsule, and its close adherence to the cortex of 
the kidney all serve to place the decapsulated kidney at a disadvan- 
tage.” Further, envelopment of the kidney in a relatively inflexible 
capsule interfering with the normal fluctuations in kidney volume 
which oecur during the cardiac cycle may lead to anuria!! or even to 
hypertension.’ Shgeht increases in the intrarenal pressure, which 
might be brought about by the rigid capsule, also could seriously in- 
terfere with the blood supply to the kidney." 

The temporary depression of arterial blood pressure observed in 
hypertensive dogs after renal decapsulation may be attributed to the 
rapid and extensive development of a collateral blood supply to the 
kidney. The gradual return to the previous pressure level suggests 
that, as the sear tissue capsule ferms, it destroys a portion of the 


newly developed collateral supply. It is almost fifty vears sinee Har- 
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rison'? advocated renal decapsulation in order to increase the blood 
supply to the kidneys in Bright’s disease. This procedure has since 
been used sporadically for many renal disorders and the reports are 
in disagreement as to its value. Our results indieate that when ‘‘im- 
provement’’ occurred, it was of a temporary nature. 

Several investigators are at present engaged in the attempt to pro- 
duce an increased blood supply to the kidneys by various means. 
Cerqua and Samaan? have reported the cure of experimental renal 
hypertension by renal decapsulation and the establishment of intimate 
contact between the denuded areas and the spleen and the omentum. 
These workers showed that within a few days the blood pressure had 
returned to normal levels. Inspection of the kidney at this time 
showed well-developed blood vessels traversing the area between the 
decapsulated kidney and the omentum. At this time, surgical destrue- 
tion of the collaterals resulted in a return to the hypertensive levels. 
This picture is similar to that which we have found, except that in 
our experiments the destruction of the collateral supply came about 
spontaneously with the growth and development of the sear tissue 
capsule. 

Davis and Tullis? have recently reported their observations on the 
development of a large collateral blood supply by splitting the kidney 
and sewing in a portion of the omentum. MaecNider and Donnelly* 
introduced omentum into a cortical slit and found that a considerable 
area of renal tissue received blood from this adventitious source. 
Mansfield, Weeks, Steiner, and Victor? reported that omentum-kidney 
pexis resulted in a temporary fall in the blood pressure of hypertensive 
dogs. However, spleen-kidney pexis was followed by a continuous 
decline to normal pressure lasting up to six months. Langeron and 
Camelot!’ have reported that renal decapsulation in five clinical cases 
of grave hypertension resulted in a transient fall in blood pressure 
lasting for only a few days, the blood pressure then returning to the 
previous level. Abrami, Is¢lin and Robert-Wallich'® performed uni- 
lateral decapsulation and brought omental tissue into close contact 
with the denuded kidney in two clinical cases of renal hypertension 
but found no change in blood pressure. Bruger and Carter’ have 
utilized a similar procedure. De Takats!’ found no improvement after 
such an operation. Thus, decapsulation with or without the produe- 
tion of a muscle bed or omental graft results in only an evanescent 


fall in blood pressure and fails to correct renal hypertension. The 


spleen-kidney pexis may offer better possibilities, but further investi- 


gation on this point is essential. 

It should be kept in mind that the Goldblatt dog provides an animal 
on which the search for a method of alleviation of clinical hyper- 
tension is limited to that form which is due to partial occlusion of the 
main renal arteries. However, in the great majority of cases in man, 
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the symptom of hypertension is associated with partial occlusion of 





the renal arterioles rather than of the main renal arteries. Thus, an 





accessory blood supply to the kidney which might relieve the Gold- 





blatt type of hypertension would not necessarily relieve hypertension 





in man. However, since the method which we describe does not al- 





leviate even the Goldblatt type, its use on man is obviously unjustified 





as vet. 








SUMMARY 





Decapsulation and the production of a muscle bed for the ischemic 
kidneys in hypertensive dogs leads to a temporary fall in blood pres- 





sure, followed by a return to the hypertensive level within a few 





days. In normal dogs the procedure does not prevent the develop- 






ment of hypertension if the renal arteries are subsequently partially 





occluded. 





There appears to be no evidence warranting the use of this pro- 





cedure for the relief of hypertension in man. 
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TRANSPLANTATION OF THLE LOWER SCAPULA WITHIN THE 
THORACIC CAGE FOLLOWING UPPER 
THORACOPLASTIES 


LEON J. LEAHY, M.D., Burravo, N. Y. 


(From the Department of Surgery, University of Buffalo School of Medicine) 


HE role played by the scapula in its relationship to the results fol- 
lowing thoracoplasties has been well recognized for some time. 

As early as 1910 the scapula was used by Adams! to occupy the place 
of the excised ribs in a successful attempt to obliterate an empyemie 
cavity. This same author in 1918? utilized the scapula again by pushing 
it into the empyemie cavity following resection of the ribs over a large 
chronic empyemie cavity. Steinke and Villani® resected the medial por- 
tion of the scapula for fixation and pain following thoracoplasty for 
pulmonary tuberculosis. Coryllos’ mentioned a similar procedure for 
mobilization of an anchored scapula. Steinke’ feels that the use of a 
pressure pad postoperatively, causing the scapula to become fixed in a 
depressed position, is an adjunct in the collapse of the cavity. 

Holman® feels that the scapula is the greatest obstacle in obtaining 
the most beneficial results in partial thoracoplasty for apical tubercu- 
lous abscesses. Ile makes the observation that is so familiar to 
thoracic surgeons; namely, that, following the resection of five ribs, the 
scapula prevents satisfactory falling in of the posterior thoracic wall. 
‘ollowing removal of six ribs there is likely to be pain as the lower 
angle of the scapula passes back and forth over the seventh rib. He 
further mentions that resection of seven ribs might prove too formid- 
able a procedure and that the reduced vital capacity with the addi- 
tional sacrifice of a good lung might prove unwarranted, when the 
object is closure of an apical cavity. As a substitute for resection of 
the sixth and seventh ribs, he recommends a one- or two-stage opera- 
tion which accomplishes complete removal of the upper three ribs and 
the posterior third of the fourth and fifth ribs. Following this the 
lower third of the scapula is resected. Holman suggests that falling 
in of the small scapula might even be preventive of paradoxical respira- 
tion. Ilowever, he reserves his final observation on this point. 

Lilienthal’ expressed the preference for removal of another rib 
rather than resection of a portion of the scapula. Bettman‘ agrees 
with Lilienthal in this viewpoint, but feels that a portion of the 
scapula should be removed when fixation exists. 


Alexander*® states that, when the entire scapula drops into the 


thoracic wall defect, resulting from the rib resection, there is a mueh 
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better permanent collapse than when only the upper portion of the 
seapula tilts into the defect; he also believes that retention of the 
sixth and seventh ribs occasionally allows the angle to slip in and 
out, causing pain. He notes that, if the lower end of the seapula be- 
comes caught within the coneavity of the sixth or seventh rib, a high 
shoulder position producing scoliosis would probably result. He 
mentions an instance that occurred in one of his patients where, follow- 
ing resection of the upper four ribs, the scapula moved forward and 
the inferior angle slipped over the fifth rib and became locked in this 
position. This individual presented a very high shoulder until the 
fifth and sixth ribs were removed at a subsequent stage. Alexander feels 
that the angle of the scapula occasionally slips over and rests upon the 
intercostal muscles within the curve of the ribs and attributes the 
higher than normal shoulder position to this fact. The procedure he 
uses 1s subperiosteal resection of the lower portion of the scapula, with 
destruction of the osteogenic function of the periosteum with 10 per 
cent formalin. THe advises against removal of too large a portion so 
that the remaining seapula ean fall into the costal defect. It is his 
opinion that an eight-rib thoracoplasty is frequently necessary unless 
this resection is done and that it must be decided in each particular 
ease whether as many as eight ribs should be removed or whether 
the lower portion of the scapula should be resected. 

Over a period covering the past five years we have used a procedure 
in fifty cases which seems to overcome the difficulties mentioned re- 
garding the scapula in upper thoracoplasties. In addition to this we 
feel that it gives added compression to the lune and in certain in- 
stances precludes the necessity of another stage. Some cases, where 
it seemed likely that three stages would be necessary, have had 
eavity closures when the scapula was transplanted at the second stage. 
Our treatment of the scapula is as follows: 

After removal of the ribs at the second stage, the skin and subeu- 
taneous tissue are separated from the fascia over the infraspinatus 
muscle from the angle up to the spine of the scapula. There is a 
definite plane of cleavage which is developed practically without any 
bleeding. Next, the lung is very readily separated posteriorly from 
the thoracic cage extrapleurally over the uppermost ribs, which are 


usually the fifth, sixth, and seventh, and a pocket developed in this 
manner. The lower portion of the seapula is placed into this space; 


then the trapezius, rhomboids, and latissimus dorsi muscles are re- 
united and the skin is closed without drainage, just as in the routine 
thoracoplasty. There has been no interference with shoulder function 
in the cases that were exercised early postoperatively. In some in- 
stances the scapula has dropped so far anteriorly that a definite shelf 
exists and one’s fingers can be hooked over between the uppermost rib 
and the body of the seapula. This feature is particularly noticeable 
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when an anterior thoracoplasty has been performed in addition to the 


paravertebral resection of the ribs. In reoperating upon these cases 


for the third stage when indicated, we find a large bursa-like sac be- 
neath the scapula. This is lined with a glistening membrane, which, 
on section, shows a hyalinized connective tissue. This very closely 
resembles the lining of an extrapleural pneumothorax cavity and 
lies between the anterior surface of the scapula and the tissues be- 


neath, which usually consist of regenerated ribs. 


intercostal 
/ Bundles 


Fig. 1.—A, Second stage paravertebral thoracoplasty with removal of the upper 
five ribs and apicolysis; B, separation of the parietal pleura from the endothoracic 
fascia to develop a pocket for the lower portion of the scapula; C, soft tissues 
separated down to the infraspinatus fascia and the lower one-third of the scapula 
transplanted inside of the ribs into the pocket previousiy developed; D, diagrammatic 
sketch showing the position of the transplanted scapula. 


There was a recent case that had an apical cavity at the level of the 
fourth rib posteriorly and in which pneumothorax had not been sue- 
cessful because of apical adhesions. Following division of many of 


these adhesions by closed pneumonolysis, the collapse was still inade- 
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quate and thoracoplasty was recommended. It was decided that two 
stages would be necessary to compress the lesion sufficiently. At the 


time of the thoracoplasty on Aug. 21, 1939, following removal of the 


Fig. 2.—The scapula transplanted following two-stage thoracoplasty with removal of 
the upper five ribs. 


upper three ribs, the mediastinum was very stable and, as the patient 


was in no way upset by the procedure, it was decided to remove the 
posterior half of the fourth rib, develop a pocket between the parietal 


pleura and the thoracic cage posteriorly, then free the covering of the 
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scapula down to the infraspinatus fascia and transplant the lower 
portion of the seapula within the thoracie cage. Following this the 
convalescence was very smooth and physiotherapy about the shoulder 
was started at the end of a week. Conversion of the sputum took 
place before two weeks had passed postoperatively and it has remained 
negative to date. We have felt, as Hlolman suggests, that falling in of 
the scapula might be to some degree a preventive of paradoxical 
respiration. Cases to be subjected to the resection of three and one- 
half ribs with transplant of the scapula should be selected with the 
ereatest care, as a second stage can be avoided only in carefully 
chosen instances. We mention this case because it is our opinion that 
occasionally in favorable cases this procedure might combine first and 


second stages without added risk to the patient. 





Fig. 5.—Photomicrograph of section removed from sac found in these cases beneath 
the scapula at the time of reoperation shows hyalinized connective tissue. 
It is quite possible that the shoulder is slightly higher in some of our 
cases, but, as shown in the illustrations, this is not particularly notice. 
able. If the scapula does lend some support in this manner, we feel 
it is likely that the degree of scoliosis might be diminished by this 
mechanism. In answer to Alexander’s explanation for the high 
shoulder occasionally seen in postoperative thoracoplasties, that the 
angle slips over the uppermost rib and rests upon the intercostal 
muscles, it is our opinion that the pocket developed between the pleura 
and the thoracie wall to receive the lower portion of the scapula 
overcomes this possibility. Winged scapula obviously cannot exist 
postoperatively in these cases, and, although this is a relatively in- 
frequent complication, it does occur and presents a rather annoying 
deformity. Motion of the shoulder is not interfered with unless im- 
mobilization is maintained for too long a period of time or deep infee- 


tion oceurs. 
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A CHRONIC UNDERMINING ULCER OF THE SKIN DUE TO A 
BETA-HEMOLYTIC STREPTOCOCCUS 


Herpert H. JouNson, A.B., M.D., Aanp Henry P. Royster, A.B., M.D., 
CLEVELAND, OHIO 
(From the Department of Dermatology and Syphilology and the Institute of 
Pathology of Western Reserve University and of the University Hospitals) 


~~... the many types of chronic ulcerations of the skin, those due 
to streptococcal infections have only recently been definitely identi- 
fied. 

In 1924 Cullen! deseribed a chronic underminine burrowing ulcer of 
the abdominal wali following drainage of an abdominal abscess. Castel- 
lani? in 1928 reported the occurrence of lesions beginning as red papules 
and three or four weeks later developing into abscesses and granu- 
lomatous ulcers, connected by sinus tracts. From these lesions he ob- 
tained organisms which he believed to be atypical streptococci. Hamil- 
ton? in 1931 reported cases of chronic ulceration of the skin occurring 
a few days after trauma. The lesions showed punched out or slightly 
rolled over edges or rapidly forming ulcers with undermined edges, 
which he concluded resembled Castellani’s eases. 

Meleney* in 1935 reported the occurrence of indolent ulceration of 
the skin, usually appearing at the site of slight trauma an incised 
furunele or in a surgical incision, usually following an operation on the 
gvastroenteri¢ tract or vagina. In these cases the skin margin was under- 
mined rapidly at first and the skin edges became rolled in. Gangrene 
did not oceur, but liquefaction of the subeutaneous fat and connective 
tissue took place. The adjacent skin had a dull red or bluish-red hue. 
Biopsy revealed nonspecific inflammatory tissue. The subsequent course 
was usually characterized by further undermining and ulceration of 
the skin at a distance from the original lesion, with a sinus connecting the 
two. The process often showed improvement, only to regress to its 
former state. Up to the time of Meleney’s report, no therapy had been 
particularly effective, although some of the lesions healed spontaneously. 
The course was prolonged, often for several years, and in many eases, 
when the lesions occupied a large area, the patient became weaker and 
death occurred through septicemia, hemorrhage, or generalized deposit 
of amyloid. In the milder cases the course, though prolonged, led to 
eventual healing under surgi¢al therapy and the use of antisepties. For 
local treatment Meleney* has used a preparation of zine peroxide with 


ereat sueecess. Since his reports have appeared, others have also obtained 
g 


beneficial results with zine peroxide in similar conditions.” 
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Meleney and Johnson” * outline a specific procedure to be followed 
in the treatment. Zine peroxide, the active ingredient of a fine white 
powder containing zine peroxide, 45 to 50 per cent; zine hydroxide, 
39 to 40 per cent; and zine carbonate, 10 to 15 per cent, is sterilized in 
lots of 10 to 50 Gm, by heating to 140° C. for four hours. Before each 
application the powder is mixed with enough distilled water to make a 
creamy suspension and then applied liberally so that it reaches the 
depths of the wound; in certain instances of extensive lesions gauze wet 
with the material may be used to fill the large spaces and this is covered 
with an airtight dressing of petrolatum gauze to prevent drying. In 
many cases it is necessary to excise the undermined edges in order that 
all parts of the wound be reached. Dressings are changed daily, the en- 
crusted materials from the previous dressing being washed out with 
saline solution, It is most important to use an active preparation of 
zine peroxide and Meleney and Johnson® © describe a simple test which 
should be performed upon each new batch of material. The procedure 
for the test is as follows: A 10 per cent (by weight) suspension is made 
in distilled water and allowed to stand. The active material assumes a 
soft flocculent state, and rapidly (within a few minutes) begins to settle, 
leaving a clear, supernatant liquid. Within one hour bubbles of oxygen 
arise and continue to do so for twenty-four hours. Samples of inactive 
or relatively inactive zine peroxide show slower settling, discharge 
oxygen with a longer lag period, and provide less of the gas in twenty- 
four hours. After the evolution of the oxygen, the compounds that re- 
main, namely zine oxide, zine hydroxide, and zine carbonate, are non- 
toxic and nonirritating to the tissues. 

The ulcers treated by Meleney with zine peroxide exhibited in twenty- 
four hours a noticeable change, the necrotic exudate at the edges dis- 
appearing and the granulation tissue taking on a healthy pink color. 
Fresh granulations grew in the depths of the lesions and epithelization 
began. The wounds healed rapidly and in many instances skin grafts 
were not needed unless the area to be covered was large. Treatment 
was continued for several days after the surface was epithelized. 

The majority of Meleney’s work was done before the advent of sul- 
fanilamide and this drug was not used in his reported cases. However, 
in a footnote in one paper’ and in a discussion of another? Meleney and 
Johnson state that this drug and prontosil had been used successfully in 
as yet unreported cases (1937 to 1939). They found that these two 
drugs were not as effective against microaerophilie hemolytic streptococci 
as was zine peroxide, but were useful in eases where local application 
to all parts of the wound was difficult. Mintz* employed sulfanilamide 
with zine peroxide in his case with benefit (?). 

Meleney‘ thinks that the streptococcus producing the lesion is the same 
in all cases. He has found that it is similar in many respects to or- 
eanisms described in the past by other authors who isolated them from 
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the human vagina and geastroenterie tract. The organisms which 
Meleney isolated sometimes have been strictly anaerobic, but many grew 
both aerobically and anaerobically, the colonies being larger and hemolysis 
being more extensive under the latter conditions. Ile states* that the 
hemolytie streptococci may be converted into green-producing strepto- 
cocel; either in vivo or in vitro and under suitable conditions reversion 
to the former state may occur. 

Up to the present writing, no exhaustive biological, biochemical, or 
serological tests have appeared. It is one of the purposes of this paper 
to present the characteristics exhibited by the organism isolated from 
our case. 

CASE REPORT 


On Sept. 14, 1938, the patient, a 20-year-old white male, dropped a packing case 
on his left foot. This trauma was followed by the appearance of a vesicle at the 
base of the left fifth toe. Ten days later he injured his foot again and_ shortly 
thereafter developed a cellulitis on the dorsum of the foot, which was incised and 
drained. The cellulitis subsided promptly, but an ulceration persisted at the site 
of drainage. The ulcer was treated by different local antiseptics and later by 
superficial roentgen therapy. In spite of all therapeutic efforts the lesion remained 
undermined and epithelization would progress for a time, only to break down again. 

On Feb. 23, 1939, he was sent into Lakeside Hospital. Examination revealed 
an irregular undermined ulceration on the dorsum of the left foot just proximal to 
the fifth metacarpophalangeal joint measuring 4.5 by 2 em. The ulceration was 
surrounded for about 1.5 em. by an area of bluish-brown discoloration. The edges 
of the skin were raised and rolled over. The base consisted of purulent exuberant 
granulations. No other physical abnormalities were found; the temperature was 
normal. The white blood count was 15,000, 79 per cent of which were polymor- 
phonuclear leucocytes. The Kline exclusion test was negative. 

For the first thirty-eight hospital days, the lesion was treated with aloes vera 
leaf with alternating epithelization and regression. A biopsy was then taken and 
an ulcer of skin was reported with extensive chronic and acute inflammation. 
Cultures showed a beta-hemolytic streptococcus, the characteristics of which will 
be discussed in detail later. The patient was placed on zine peroxide dressings 
and within twenty-four hours the lesion became cleaner and showed less under- 
mining; this improvement continued. On the forty-seeond hospital day, sulfa- 
nilamide was started and was continued until discharge, the patient receiving a total 
dosage of 48 Gm. On the forty-second hospital day, culture of the lesion was 
sterile. The exuberant granulation subsided and epithelization was complete on the 
fifty-sixth hospital day and has remained so. 

Characteristics of Organism Isolated.—The organism was a gram-positive coccus, 
occurring in diplococcus form and with short chains on direct smear from the 
lesion; when first isolated in pure culture in broth medium the chains were long. 
On repeated subculture the long chains persisted but the size of the coccus was 
greatly reduced. 

It did not grow at 10 or 45° C. Growth was accelerated by the presence of 
horse or human serum, ascitic fluid, and meat extract. It grew both aerobicaliy 
and anaerobically, the colonies being larger and having wider zones of hemolysis 
under anaerobic conditions. It did not grow in 40 per cent bile-blood agar. 

On solid media the colonies were pin point in size, opaque, grayish white, raised, 
circular with slightly irregular margins and granular surface. The colonies were 
discrete and they emulsified easily. On blood agar there were moderate-sized zones 


of hemolysis in twenty-four hours, being larger at the end of forty-eight hours 













































SURGERY 


A soluble hemoiysin was formed in liquid media. 

In broth the growth at the end of twenty-four hours was evenly distributed and 
flocculent and was later distributed around the sides of the tube. The growth 
settled to the bottom in a few days, leaving a clear medium. There was no 


pellicle formation. 





The organism was killed by heating for thirty minutes at 60° C. 

Sodium hippurate was not hydrolyzed; methylene-blue milk was not reduced 
and gelatin and Léoffler’s medium were not liquefied. The final pH was 5.51. 
Litmus milk was fermented with retraction of the clot. The organisms were not 
soluble in bile. Ammonia was formed from peptone. The following sugars were 
fermented without the production of gas: dextrose, sucrose, lactose, trehalose, and 
salicin. The following sugars or alcohols were not fermented: inulin, arabinose, 
raffinose, mannite, and sorbitol. 

A subculture of the organism was sent to Dr. George K. Hirst, at the Hospital 
of the Rockefeller Institute for Medical Research. His report® was as follows: 

‘*TIt (the hemolytic streptococcus ) is definitely Group A, but I was unable to 
place it in any of the Griffith types for which we have serum. These types are 
1, 2, 3, 4, 5, 6, 9, 10, 13, 14, 17, 18, 19, 22, 26, 28, 29, 30, and J137.’’ The typing 
was performed by the precipitin method and slide agglutinations were not done. 

One cubic centimeter of a twenty-hour plain broth culture had no visible effect on 
mice when injected intraperitoneally. Fibrinolysis occurred within three to six 
hours. 

Soluble hemolysin was determined by the method of Hare,!° fibrinolysis by that 
of Tillet and Garner,!1 and the fermentation of sugars, sodium hippurate hydolysis, 
final pH, growth on 40 per cent bile blood agar, and methylene-blue reduction by 
the methods of Lancefield,!2 with the exception that pH was determined by a 





hydrogen electrode. 


DISCUSSION 


The lesion reported here resembles those reported by Cullen, Hamilton, 
and Meleney in its clinical appearance and course. The cases reported 
by Castellani differ considerably in their ¢linical appearance. Since 
the organism isolated by us can be classified undoubtedly in Lancefield’s 
Group A, its human origin is confirmed. Proof that the human gastro- 
enteric tract and vagina are the natural habitats is lacking. 

Castellani? described two organisms, the Micrococcus myceticus and 
the Micrococcus metamyceticus.2. Since the Micrococcus metamyceticus 
was found only in nonfilarial elephantiasis and since the organism was 
constantly gram-negative and oceasionally assumed the form of a coceco- 
bacillus, it will not be discussed turther. The Micrococcus myceticus 
was found to be both gram-negative and gram-positive on smear from the 
lesion and on culture. The morphology varied, resembling under differ- 





ent conditions at times a diplococcus, at times a streptococcus. In liquid 
media formation of long chains occurred. It grew poorly on ordinary 
media, but on repeated subculture luxuriant growth oceurred. The 
colony resembled that of the usual streptococcus. A hemolysin was pro- 
duced, but there was no liquefaction of serum. The fermentation of 
sugars was not that of Group A (Laneefield) hemolytic streptococcus. 
The organism was found to be pathogeni¢ when injected subcutaneously 
into man and the rabbit. 
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Hamilton’ deseribed an organism whieh he has ealled Micrococcus 
myceticus. His strain resembled Castellani’s in morphology, growth 


requirements, hemolysin production, and absence of serum liquefaction. 





The organisms, when grown in broth, produced floceulent growth which 
settled to the bottom and clung to the sides of the tube in forty-eight to 
seventy-two hours. On blood agar, the colonies were pin-point size, 
discrete, grayish white, slightly elevated, round with smooth edges, and 
produced hemoiysis. At room temperature under anaerobic conditions, 
wider zones of hemolysis were present. Fermentation reactions agreed 
well with the findings for Group A (Lancefield) hemolytie streptococcus. 

It is of interest to note that a short while ago Dr. R. C. Laneefield 
received a culture of hemolytic streptococci from Dr. J. F. Hamilton 
of Memphis, Tennessee (author of the articles referred to above*®), which 
he isolated from an indolent ulcer similar to our case. Hirst® says of this 
organism : 

‘It proved also to be Group A, but we were unable to type it. It 
had the same small colony form and resembled the culture you sent me 
very closely... . I think, and Dr. Lancefieid agrees with me, that it is 
very interesting that the colony of these two organisms appears to be 
so different from the usual Group A colony.”’ 





The fact that (1) this group of lesions due to infection with beta- 
hemolytie streptococcus is fairly characteristic and (2) the organism 
isolated by Hamilton is different from others of Group A suggests that 
this group of lesions might be due specifically to this so far untyped 
Group A hemolytie streptococcus. To confirm this, several strains from 
similar lesions should be studied to determine their antigenie character- 
istics. Neither of these organisms resembles those usually isolated from 
the throat, blood stream, or cases of puerperal sepsis. The results of 
further investigation may place them in a distinct subgroup. 

SUMMARY 

1. A case of chronie undermining ulceration of the skin apparently 
due to beta-hemolytie streptococcus is reported. 

2. The organism grew more luxuriantly under anaerobie conditions 
and can be definitely classified in Lancefield’s Group A, which is of 
human origin, 


3. The lesion responded readily to therapy with zine peroxide and sul- 





fanilamide. 
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TUMORS OF THE MALE BREAST 


HerMAN CHaracue, M.D., Brookiyn, N. Y. 
(From the Brooklyn Cancer Institute of the Division of Cancer, Department of 
Hospitals, New York City) 


LTHOUGH tumors of the male breast are not frequently eneoun- 
A tered, they oceur in sufficient number to warrant a further review 
of their chnieal behavior and a report of 35 additional cases. 

The first description of cancer of the male breast is attributed to vari- 
ous authors: Franciscus Areaeus! (1494-1573), Thomas Bartholinus? 


(1616-1680), Margagni® (1669-1771), and Poirier* (1883). Schuehardt® 
in 1886 eolleeted 406 cases of tumor of the male breast, of whieh 348 
were malignant (85.7 per cent). They comprised 2 per cent of all neo- 


plasms affecting the breast. Williams® in 1889 analyzed 15,481 primary 
neoplasms in four London hospitals during a period of sixteen years. 
Two thousand four hundred twenty-two (15 per cent) occurred in the 
breast, of which 2,397 were found in females and 25 in males, a ratio 
of 100 to 1.) Of the 25 cases of neoplasm of the male breast, 16 were 
carcinoma, 3 sarcoma, and 6 benign tumors. 

In Deaver and MeFarland’s serics* 114 per cent of the malignant and 
2 per cent of the benign tumors of the breast occurred in men. They 
also state that 20 per cent of all tumors of the male breast are benign 
and 80 per cent malignant. 

Neal® studied 117,016 surgical specimens from the diagnostie labora- 
tory of the State Institute for the Study of Malignant Disease, Buffalo, 
N. Y., and the Laboratory of the Department of Pathology of the Uni- 
versity of Missouri. Of the total number of specimens, 9,279 were of the 
breast. Of this number, 308 were from men and 8,941 from women 
(sex not ascertained for 30 specimens). Of the 308 male breasts, 60 
(19.5 per cent) were malignant and 105 eases (34 per cent) benign 
tumors. The remaining 143 cases (46.4 per cent) were lesions of other 
than neoplastic character. These statistics, as the author concludes, are 
contrary to the general belief that careinoma is the most frequent lesion 
in the male breast. These figures are at varianee particularly with those 
of Cheatle and Cutler, who show the relative frequency of various types 
of tumors affecting the male breast in Table I which is a composite of 
various statistics available in the literature. 

At the Brooklyn Cancer Institute from 1927 to 1939 (July) there 
were 831 admissions of neoplasms of the breast. Seven hundred ninety- 
six (95.8 per cent) occurred in females and 35 (4.2 per cent) in males. 
Of the total number of breast neoplasms, 761 (91.6 per cent) were 
malignant and 70 (8.4 per cent) were benign. Of the malignant cases, 
13 occurred in males (1.7 per cent); of the benign, 22 (31.4 per cent) 
occurred in males. The total number of male breast neoplasms was 35. 
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TABLE I* 










Malignant tumors ( Carcinoma 85.5% 


87.9% ) Sarcoma 2.0% 
Fibroadenoma 10.0% 

senign tumors Cyst 
12.5% Papilloma + 1.5% 


Mastitis 


*Rare tumors represented by only one type of tissue, fibroma, myoma, lipoma, 
chondroma, angioma, myxoma, all Comprise 1 per cent. 





Thirteen (37.1 per cent) were malignant (12 carcinoma and 1 sarcoma) ; 








and 22 (62.9 per cent) were benign (7 fibroadenoma, 12 gynecomastia, 1 
papilloma, 1 lipoma, and 1 epidermoid eyst). 










MALIGNANT TUMORS 


Carcinoma.—Although the statistics of Neal and those of our own are 
not in conformity with the majority of case reports of the past; namely, 
that carcinoma is the most common tumor in the male breast, our com- 
bined number of eases is relatively too small to warrant any conclusion. 
Therefore, from the data already available it appears that carcinoma is 
the most common tumor of the male breast. 

Clinieally carcinoma of the male breast differs from that of the female 
breast in many respects. The age incidence is somewhat higher in 









males than in females. Bryan® gives the average age as 60 years; 
Wainwright,'® 54.2; Neal, 57.7; Speese,"! 55. The oldest patient with 
earcinoma of the breast, 91 vears of age, was reported by Lunn.'? In 
our own series of 13 cases, the oldest patient was 93 years of age, the 
youngest 40 years. The average age was 62 years. The youngest case 
was reported by Blodgett'* in a boy 12 years of age. Simmons'* reported 


a case in a boy 13 years of age; Bryan, in a boy of 15 years of age; 









Moore, Coley, and Benet,’ in a boy 12 years of age and another in a boy 
19 years of age. 
Trauma is a greater contributing factor in male than in female ear- 
cinoma of the breast. Bryan gives the incidence of trauma in the female 
as 15 per cent and as 50 per cent in the male. He presents the case of a 
15-year-old boy who was struck on the breast by a golf ball, resulting 
in carcinoma five months later. Moore’s'® patient developed carcinoma 
of the right breast following a blow, the lump appearing six weeks after 
/ the injury. Rodman‘? mentions one case of a laborer who developed 









earcinoma of the breast after continuously resting against a shovel 
handle, and another case of a shoemaker who for years had pressed a 
last against his breast. Griffith’s'® patient developed endothelioma of 
the breast after being struck by a horse bit. Murphy’s'® patient was 
struck in the breast by a bottle thrown from a distance of ten feet, three 
months previous to the development of carcinoma. Billroth’s®® case de- 
veloped carcinoma in the sear of a gunshot wound in the nipple received 


six months previously. Simmons reports a ease of a 13-year-old boy 
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who was struck in the right chest by a baseball bat a vear before the 
discovery of the malignancy. There are several other reports where an 
injury to the breast was a contributing factor in the development of 
malignaney. The association of trauma in carcinoma of the male breast 
as reported in the literature from all sources averages 25 per cent. 
Three cases (23.1 per cent) in our series gave a history of trauma before 
developing the disease. 

Male patients apply for treatment later in the disease than female 
patients. Owens and Eisendrath’s?' patient had a nodule in the breast 
for 25 vears. When the breast was removed, it proved to be carcinoma. 
The duration of time from when the patient first noticed the lump and 
operation in 4 of Wainwright’s cases was 20, 25, 26, and 34 vears respec- 
tively. According to Moore’s*? observation, in 343 cases the average 
period of the duration of the tumor was 2.4 years. One of his eases had 
a tumor for 30 vears. which later proved to be scirrhous careinoma. 
Commenting further, Moore states: ‘‘Nothing was said in the discussion 
of how long some doctor had known about the tumor before serious at- 
tention was given to it.’’ In our own series the average time elapsing 
from the time the patient first noticed the tumor and admission to the 
hospital was 3 years. The longest time was 10 years, and the shortest 
4 months. Fifty per cent of our patients came to us after the tumor 
had reached the size of an orange and had begun to uleerate. 

Pain in male breast carcinoma is less frequently present than in the 
female. Pain was not a prominent symptom in Warfield’s and Speese’s 
series. It was frequently entirely lacking in Speed’s** collection. It was 
present in only 2 of cur cases. The presence of a tumor or abnormal 
changes in the nipple were the first symptoms that called the patient’s 
attention to the fact that there was something wrong with his breast. 

The nipple in male breast carcinoma is more commonly involved than 
in the female. Wainwright states that the nipple is more apt to be in- 
volved beeause the gland is so small that any growth must of necessity 
be near enough to the nipple eventually to cause its retraction. Speese 
and Speed both state that the nipple in male breast carcinoma is in- 
volved in one-half of the cases. Cheatle and Cutler state that the most 
common site of origin of male breast carcinoma is the nipple. 

Ulceration of the skin is more common in male breast carcinoma than 
in female. Of 306 cases collected by Wainwright where ulceration of 
the skin was recorded, 162 cases (52.9 per cent) were ulcerated. Speese 
states that 30 per cent of all male breast carcinomas undergo ulceration. 
In Schuchardt’s series of 219 cases, 61 (27.9 per cent) were ulcerated. 
Ulceration was found in 29 per cent of Gilbert’s series and in 35 per 
cent of Warfield’s cases. Ulceration was present in more than one-half 
of our own eases. 

The axillary glands are more commonly involved in male breast ear- 
cinoma than in female. Cheatle and Cutler state that 60 per cent of the 
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cases show involvement of the axillary glands at operation or autopsy. 
They quote Fessler’s statisties as high as 72.7 per cent. Warfield’s ob- 
servation is given as 60 to 65 per cent. In Wainwright’s series of 331 
cases, 228 cases, or more than two-thirds of the cases noted, had axillary 
involvement. In our own series 11 (91.7 per cent) had axillary in- 
volvement. 

Lymphedema of the arm is apparently less common in males than in 
females. It was present in only 1 of our cases (7.6 per cent). Very 
little mention of it is made in the literature. If lymphedema of the arm 
is due to lymphatic obstruction in the axilla, it should be more preva- 
lent in males, as axillary node involvement is more prevalent in males. 

Judging from the small number of male breast carcinomas reported 
in the literature compared with female, general widespread and internal 
metastasis is comparatively greater in males than in females. In our 
own series 4+ cases (30.8 per cent) had viseeral, cerebral or osseous 
metastasis. 

Histologically male breast carcinoma is undistinguishable from that 
of females. Wainwright studied a collection of slides of 79 eases of 
male breast carcinoma. The most striking impression he obtained from 
the study was that the fully developed late cases are not distinguishable 
from eareinoma in the female breast. He doubts whether any pathol- 
ogist would suspect that any slide in the collection had not come from 
the female breast. 

The prognosis in male breast carcinoma is not as good as in the 
female, according to Wainwright, Speese, Judd and Morse,*! Cheatle 
and Cutler, Gilbert, and many others. The average duration of sur- 
vival is from two and one-half to three vears 

Although of late some surgeons have abandoned the time-honored 
radical mastectomy and advocate simple mastectomy followed by x-ray 
therapy, this method of treatment cannot be applied in male breast 
earcinoma. According to Wainwright and many others, muscle involve- 
ment appears earlier and more frequently in male breast eareinoma 
than in female. Aecording to Speed: ‘*The thinness of the pectoral 
fascia in the male, demonstrated by Heidenhain, accounts for the close 
attachment of the breast tissue to the coverings of the pectoral muscle. 
A malignant tumor easily breaks through this faseia and invades the 
muscle via the lymphaties, which run from the breast to and along the 
fascia. A breast cancer may consequently appear to be freely movable 

on the underlying muscle and yet be involving it alone their micro- 
scopic lymphatics Superficial removal cannot be expected to give a 
radical cure.’’> Speese shares the same opinion. In a study of 100 
cases of carcinoma of the male breast, he found 25 per cent showed in- 
vasion of the pectoral musele and 35 per cent showed invasion of the 


pectoral fascia. 
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In addition, if one takes into consideration the facts that metastatic 
axillary nodes are more resistant to radiation than the primary breast 
eareinoma and that axillary involvement is so much more prevalent in 
males than in females, one carinot help concluding that radical mas- 
tectomy is the treatment of choice in operable cases of male breast e¢ar- 
cinoma, even more so than in female. 

Sarcoma.—Sareoma of the male breast comprises 2 per cent of all 
tumors that affect the male breast. Geist and Wilensky*’ reviewed the 
literature from 1858 to 1915 and found 435 cases of sarcoma of the 
breast; only 9 of these occurred in the male. Fox? in 1934 studied 
39,000 breasts; 60 of these were sarcomas, and only 2 occurred in males. 
In our own series of 761 malignant tumors of the breast, only 1 ease of 


sarcoma oeceurred in a male, none in females. 


Fig, 1.—Gynecomastia with carcinomatous degeneration in a man 93 years of age. 


The age incidence in sarcoma of the male breast is lower than in ear- 
cinoma. The average age is given as 45 years (Finsterer,?’ Cheatle and 
Cutler). Trauma plays a less important role; uleeration is seen less fre- 


quently, and the tumor grows more rapidly. It may reach the size of an 


orange or be as large as a fetal head (Speese). 
Histologically, the most common varieties are the spindle-cell (the 
least malignant), the round-eell, and the melanomatous types. The last 
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is the most malignant and is believed to arise from a nevus or mole in the 
skin overlying the breast or the neighboring structures. There are a 


number of cases reported that originated from a previously benign 


fibroadenoma. 

The course of the disease is mueh shorter than carcinoma. Finsterer 
could record but one ease of cure. In this there was no recurrence for 
eleven years. 

BENIGN TUMORS 


The benign tumors comprise 12.5 per cent of the neoplasms affecting 
the male breast. The fibroadenoma, gynecomastia, and the eystadenoma 


or papillary eystadenoma are of the greatest interest to the surgeon. 


Fig. 2.—Sebaceous gland carcinoma of the breast of traumatic origin. 


Fibroadenoma.—F ibroadenoma is the most common benign tumor 
found in the male breast. It forms 10 per cent of the tumors that affeet 
the male breast. It is divided, according to Woodyatt,?* into (a) the 
sharply cireumscribed, firm, dense tumor which occurs without trau- 
matism in the breasts of young men, runs a painful clinical course, and 
shows under the microscope little or no evidence of inflammation, but 
all the characteristics of ordinary adenofibromas. such as may be found 
in the breasts of young women and to which it is analogous: (b) 
diffuse or ill-defined growths, which may occur at any age as the result 
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of trauma. They have the same structure as the first type, but in addi 
tion inflammatory changes predominate. Cheatle and Cutler do not 
believe that trauma is a causative factor in fibroadenoma. Their opinion 
is also shared by Speese. None of our cases gave a history of trauma. 

That benign fibroadenomas are subject to malignant changes has been 
shown by a number of writers. Fox, who made a study of sareoma of 
the breast and reported 60 eases in 1934, states: ‘‘The belief that many 
sarcomas of the breast are secondary to benign fibroadenoma is sub- 
stantiated by the microscopic findings of sarcoma within the substance 
of a preexisting fibroadenoma in 57 per cent of the eases of fibro- 
adenoma.’’ According to Cheatle and Cutler, a sudden and rapid in- 
crease in growth may indicate either a sarcomatous or eystie change in 
a previously benign tumor. 


Fig. 3.—Gynecomastia simulating a female virgin breast just past puberty. 


Gynecomastia.—Gynecomastia is an enlargement of the male breast 
simulating in size and appearance a virgin female breast. In many in- 
stances the breast is indistinguishable from that of a female who has just 
reached puberty. Once gynecomastia takes place, it remains perma- 
nently. It is usually bilateral, but unilateral involvement is by no means 
rare. Increase in the size of the breasts, associated in many instances 


with pain, are the only symptoms. <A whitish discharge from the nip- 
ple, sometimes termed ‘‘milky,’’ has been reported by some writers. 





S96 SURGERY 


Hlowever, Woodyatt states that there is no ease on record in which the 
secretion of milk has been verified by chemical examination. 

Heredity, sexual abnormality, and endocrine disturbances are consid- 
ered predisposing causes. A number of cases of gynecomastia have been 
reported following prostatectomy (Mann,*" Kondoleon,*® Oppenheimer,*! 
and Villeon**). One case in our series developed a tumor of the left breast 


a year following prostatectomy. The tumor proved to be carcinoma. 


Experimental evidence showing enlargement of the breasts in male ani- 


mals as a result of induced endocrine imbalance has been shown by 


l’erguson.** 



































Fig. 4.—Photomicrographs showing: A and B, melanocarcinoma of the breast; C 
and D, adenocarcinoma; HL and F, sebaceous gland carcinoma; and G and H, gyneco- 
mastia with duct papilloma. 
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Histologically, according to Deaver and MeFarland, the breast is 
characterized by an inerease of fibrillar and adipose tissue, marked in- 
crease in the number of duets and tubules, and in a few cases some acini. 
Von Gusnar** examined 106 male breasts at various ages and found that 
in gynecomastia the connective tissue is only slightly involved, while the 
elandular tissue shows a marked hyperplasia, and concludes that sueh 
breasts are more likely to be the seat of careinoma. 

That gynecomastia is subject to carcinomatous changes is believed by 
Ewing. He states that unusual development and activity of the male 
breast are predisposing conditions for cancer. Gynecomastia with car- 
cinoma was found in 9 instances in Gilbert’s series of 47 cases of ecar- 
cinoma of the male breast (19 per cent). One case of gynecomastia 
with carcinoma was found in our own series (Fig. 1). 
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See opposite page for legend. 


Papillary Cystadenoma.—Papillary eystadenoma comprises 1 per cent 
of the tumors that affeet the male breast. The tumor is slow growing, 
usually situated near the nipple, well circumscribed, not attached to the 
skin or pectoral fascia, but may be adherent to the nipple. A ‘‘milky”’ 
or sanguineous discharge is present, according to David*® and Cheatle 
and Cutler in 75 per cent of the cases. According to Deaver and Me- 
Farland, a bloody discharge is present in 15 per cent of the eases. In 
some instances a bloody discharge from the nipple may be present in the 
absence of a palpable tumor, which is only to be discovered on seetion 


or under the microscope. Pain and tenderness are present in 33 per 
cent of the eases (Cheatle and Cutler). 


That papillary cystadenoma of the breast is subject to malignant 
changes has been recognized by the majority of the writers on this sub- 
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ject. The frequency of malignant transformation is given as 40 to 50 





per cent by Cheatle and Cutler. 
After studying the clinical characteristics of benign tumors of the 







male breast and their tendency to undergo malignant changes, one can- 
not but conclude that the only treatment for tumors of the male breast 







is surgical removal of the offending organ. 









SUMMARY AND CONCLUSION 








1. Tumors of the male breast are uncommon. They comprise 2 per 





cent of all neoplasms affecting the breast. 
2. Eighty per cent (or less) of the tumors of the male breast reported 






in the literature are malignant, and 20 per cent (or more) are benign. 






3. Carcinoma comprises 98 per cent of the malignant tumors of the 







male breast. 
4. Carcinoma in the male breast differs from that in the female in 






many respects: 





A. The age ineidence is higher. 
B. Trauma is a greater contributing factor. 






C. Male patients apply for treatment later in the disease. 





I). Pain is a less frequent symptom. 






E. The nipple is more commonly involved. 






I. Ulceration is more frequently present. 






t. The axillary glands are involved in more than one-half of the cases. 






H. Lymphedema of the arm is apparently less common. 





I. General and widespread metastasis appears to be more frequent. 
| 






J. The prognosis is less favorable. 






5. Fibroadenoma and gynecomastia comprise 98 per cent of the be- 





nign tumors of the male breast. 
A. They are subject to malignant transformation, although they may 






remain dormant for a long time. 
B. Simple mastectomy is the treatment of choice, no matter how in- 






nocent they appear. 
6. Thirty-five additional cases of tumors of the male breast are re- 







ported in a series of 831 admissions of neoplasms of the breast to the 
Brooklyn Cancer Institute. 
7. The literature on tumors of the male breast is reviewed and dis- 







cussed. 
8. Our statistics showing the ratio of malignant and benign tumors 





of the male breast differ greatly from those reported in the literature. 






However, they approach most closely the series of cases reported from 
the State Institute for the Study of Malignant Disease, Buffalo, N. Y., 
and the University of Missouri. 
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APPENDICLAUSIS* 





APPENDICAL OBSTRUCTION SIMULATING ACUTE APPENDICITIS 





LEONID S. CHERNEY, M.D., San FRANCISCO, CALIF. 






(From the Department of Surgery, University of California Medical School) 






T HAS been the experience of every surgeon to make a diagnosis of 





acute appendicitis, only to find at operation an apparently normal 






appendix, without any pathologic explanation for the clinical syndrome. 
The diagnosis rendered by the pathologic laboratory may be appendix 
within normal limits, chronic appendicitis, or subacute appendicitis; 
the last-mentioned diagnosis is usually a compromise between a clinical 








picture of acute inflammation and the essentially negative pathologic 
findings. 







This apparent error casts no reflection on the physician’s diagnostic 





ability, inasmuch as obstruction of the appendical lumen, a noninflam- 






matory condition of the appendix, closely simulates acute appendicitis. 






Years ago numerous authors, particularly the late Van Zwalenburg 
and Wilkie and, more recently, Wangensteen, have drawn the atten- 
tion of the medical profession to the importance of obstruction in acute 
appendicitis. Later, the term appendical colic was introduced to indi- 








cate cases in which a fecalith caused painful spasmodie contractions of 






the appendix, regardless of the presence or absence of an inflammatory 





process. It is only one step further to the proposal that any type of 






obstruction of the appendical lumen is capable of giving symptoms 






of acute appendicitis, even though inflammation fails to develop. 






If our findings are confirmed by other investigators, obstruction of 





the appendix without even microscopic evidence of active inflammation 






will become a definite disease entity; it might well be called appendi- 






clausis, a term derived from the Latin claudere, meaning to bar or to 







close. 





The presentation of the clinicopathologie picture of appendiclausis 
is based on the study of selected cases from the records of the San 






Francisco City and County Hospital. Comparison was made with 





-ases of chronic appendicitis and of simple uncomplicated acute appen- 





dicitis. Almost 1,000 records were examined, but only clear-cut cases 






were included in this study. In each case a report of both gross and 






microscopic examinations of the intact appendix was available. All 






eases in which the appendix had been opened by the surgeon (a com- 






mon procedure when the surgeon is puzzled by the unexpectedly normal 









*Preliminary report read before the San Francisco County Medical Society on 
February 8, 1938. 
Received for publication, December 22, 1939. 
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appearance of the organ) and all the clinically or pathologically doubt- 
ful cases were discarded. The group thus eliminated comprised all 
females in whom the onset of pain corresponded to the estimated time 
of ovulation (whether or not a ruptured Graafian follicle could be 
demonstrated), all cases in which microscopic examination of the ap- 
pendix showed even a few solitary neutrophiles in the tissue indicating 
the beginning of an acute inflammatory process, and all patients in 
whom concomitant findings (such as mesenteric lymphadenosis, suspi- 
cious looking uterine tubes, ete.), might account for the symptoms. 
Patients with chronie appendicitis who had had a recent aggravation 
of pain were likewise excluded. One hundred eases of appendiclausis 
and 100 eases of chronic appendicitis remained; for purposes of com- 
parison, 100 cases of proved acute appendicitis were also surveyed. 

Appendiclausis is prevalent. Undoubtedly, a large proportion of the 
patients with mild acute appendicitis who are treated expectantly and 
who recover spontaneously actually have appendiclausis. Like acute 
appendicitis, this disease characteristically affects youth; more than 
80 per cent of the cases occur before the age of 30 years. In contra- 
distinction to appendicitis, in my series there were nearly twice as many 
females as males. 

The acute attack of appendiclausis begins with pain, which may be 
epigastric at first, or general throughout the abdomen, with subsequent 
localization to the right lower quadrant; or it may be limited to the 
latter region from the very start. This pain may be cramplike, colicky, 
stabbing, or constant in character. Contrary to the expectation in 
obstruction, however, the pain experienced is seldom severe and fre- 
quently is no more than an ache. With a few exceptions, it is followed 
by nausea; vomiting occurs in about one-half the cases, but it is not 
likely to be persistent or severe. In about 50 per cent of these patients 
there is no interruption of the bowel rhythm; slightly more than 25 
per cent will have had constipation preceding the onset of symptoms, 
and the rest, a tendency to diarrhea. The temperature may range 
from normal to 102° F., but it is likely to lie between 99 and 99.5°. 
The pulse presents a more or less similar variation; occasionally it may 
be as high as 120, but ordinarily it is in the vicinity of 90. 


Localized abdominal tenderness is almost invariably present; only in 


exceptional cases, however, is it as marked as is typically seen in acute 
appendicitis. Guarding is present in about two-thirds of the cases, 
and rigidity more seldom, but both are less pronounced than one usually 
finds in acute appendicitis. Rebound tenderness, usually mild, is en- 
countered in about one-half the patients; tenderness on rectal exam- 
ination is elicited a little more frequently. 


The white blood count averages 11,000; some patients have no leneco- 
eytosis at all; on the other hand, leucocytosis over 15,000 is not un- 














902 SURGERY 
common. The percentage of the neutrophiles varies proportionally with 
the white count; it seldom exceeds 86 per cent, and averages 76 per 
cent. 

The symptoms and the preoperative findings of appendiclausis are 
identical with those of mild acute appendicitis, and this is the main 
condition to be considered in the differential diagnosis. All the con- 
ditions to be thought of in diagnosing acute appendicitis should be 
borne in mind, particularly rupture of the Graafian follicle in the 
female and mesenteric lymphadenosis. The only time the syndrome 
of appendiclausis can be more or less safely differentiated from acute 
appendicitis is when the patient is first seen at least two days after 
the onset of symptoms, which have remained mild; when the abdominal 
examination is not particularly striking; and when the temperature, 
pulse, white count, and the percentage of the polymorphonuclear leuco- 
cytes remain but slightly elevated, if at all. All of these conditions 
must be satisfied before acute appendicitis may be excluded. Rupture 
of the Graafian follicle is to be thought of when the symptoms set in 
from thirteen to fifteen days before the next regular menstrual period; 
in this condition the gastrointestinal symptoms, when present, are not 
prominent, the tenderness is lower, and some tenderness may be elicited 
on the left side. A diagnosis of acute mesenteric lymphadenosis before 
operation is hazardous and its differentiation from slightly atypical 
acute appendicitis unsatisfactory; to distinguish it from appendiclausis 
is even more difficult. 

Obviously, the logical treatment for appendiclausis is appendectomy. 
The reason for surgical intervention in such an innocuous disease is the 
ever-present danger of failure to recognize an acutely inflamed appen- 
dix, for the price of conservative treatment of acute appendicitis may 
be too high. In the eases in which acute appendicitis ean be excluded 
with more than reasonable certainty, a patient with appendiclausis may 
be treated expectantly, but the surgeon must always be on guard 
against the development of true acute appendicitis. 

Most diagnoses of appendiclausis are made at operation. There is 
no fibrinous exudate covering the appendix, but free fluid, occasionally 
cloudy, may be encountered; sometimes the quantity of fluid seems to 
be altogether out of proportion to the other findings. The subserosal 
appendical vessels are frequently injected, but the appendix is not con- 
gested. Obstruction of the appendix is usually easy to recognize. The 
surgeon often records his observation that the appendix is rigid and 
edematous; in view of the negative microscopic findings, it seems likely 
that such rigidity may be caused by the fact that the appendix is packed 
with fecal matter, rather than by the edema of the wall. 

Table I presents the various types of obstruction found in this series 
as well as a comparison with the incidence of obstruction found in 


asymptomatic appendices. 
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TABLE I 
INCIDENCE OF OBSTRUCTIVE FACTORS 


PSEUDOACUTE CHRONIC Cet 
| ‘ AUTOPSY 
APPENDICITIS APPENDICITIS a ee 
% 100 % 100 (Fo) (820 
(7o) ( (Zo) | CASES ) 
CASES ) CASES ) } 
1. Obstruction definite: - 7" 
Lumen filled with feces | 48 6 
Lumen contains one or more 30 | 10 
fecaliths | 
Sharp kink of appendixt | 6 
Proximal cicatricial constric- | 4 
tion of lumen | 


2. Obstruction doubtful: 
Lumen contains fecal matter 


» 


3. No obstruction: 
Lumen empty or with little 66 
fecal matter on mucosa | 
Lumen obliterated : Not included} 
a <3 = 66 54.8 


100 ~ 100- 


| 


~ 100° 


*The appendices removed for appendiclausis and those removed at autopsy are not 
quite comparable because of the difference in the average age of the two groups. 
While the lumen of the appendix in the younger group (those with appendiclausis) is 
wider than in the older subjects and might therefore favor the entrance of fecal mat- 
ter into the appendix, it would also extrude its contents back into the cecum with less 
difficulty than in the case of a fibrotic appendix with a narrower lumen characteristic 
of an older person. 

+Observed in situ. 

¢tThe incidence of obliterated appendices was 14 per cent in 325 consecutive 
autopsies. 


Volkmann noted two other causes for a mistaken diagnosis of acute 
appendicitis; namely, oxyuris infestation and torsion of the appendix, 
which, if the blood supply is not radically interfered with, is essen- 
tially an obstruction of the lumen. 

If surgery is not resorted to, the symptoms usually subside for an 
indefinite period, but that they are likely to recur is indicated by the 
fact that more than 50 per cent of the patients gave a history of previous 
attacks. A considerable number of patients develop acute inflammation 
within a week of the first evidence of appendiclausis. 

Numerous patients, previously free from gastrointestinal symptoms, 
develop mild but persistent pain in the right lower quadrant of the 
abdomen with almost aaily nausea and, sometimes, belching. These 
symptoms may persist for one month or longer, when appendectomy 
is finally decided upon. The appendix is found obstructed, usually 
with fecal matter. These cases, not being acute, fall in a group by 
themselves and are not included in this survey. 

An explanation of the clinical syndrome resulting from the obstrue- 
tion of the appendix is found in a consideration of the appendix as a 
part of the intestinal tract. When its communication with the cecum 
is interrupted, an obstruction of the bowel on a minute scale results. 
It differs from obstruction elsewhere in the bowel in that the main 
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flow of intestinal content is not disturbed, and it therefore corresponds 
to an experimentally produced closed Joop obstruction of the bowel. 
Wangensteen’s experiments, which formed part of his study of the 
etiology of acute appendicitis, substantiate this view. As part of the 
investigation, he exteriorized normal human appendices for the study 
of secretion of fluid by the appendix; the appendix was ligated at its 
base, with preservation of its blood supply, and its tip was opened 
and connected to a water manometer. Wangensteen noted that ‘‘ab- 
dominal pain and nausea, occasionally, and vomiting, less commonly, 
attend sustained increases of intraluminal pressure. Some of the pa- 
tients exhibited slight febrile and leucocytic responses as well.’’ The 
degree of obstruction is probably one of the main factors determining 
whether the appendix will develop fulminating infection and go on to 
arly rupture (Wilkie’s acute obstructive appendicitis) or whether it 
will remain free from inflammation and be only a source of annoyance 
to its possessor. 

Rea and Kleinsasser made a follow-up study of a series of 1438 pa- 
tients who were operated upon for acute appendicitis but at operation 
showed no evidence of acute inflammation. Judging by the descrip- 
tion of the clinical picture, these authors were dealing with eases of 
appendiclausis. Of the 102 patients contacted, 90 per cent had no 
more attacks of abdominal pain. Rea and Kleinsasser concluded that 
appendectomy had been wise in all these cases, despite the lack of 
pathologie confirmation of the involvement of the appendix. 

Our own attempt at follow-up was less successful. The number of 
patients who responded to our inquiry is too small to warrant any 
conclusions, but our percentage of cures agreed with the foregoing 
figures. 

In our series all the patients with appendiclausis had been diagnosed 
before operation as having acute appendicitis; mild acute appendicitis, 
often incorrectly designated as subacute; subsiding acute appendicitis, 
which pathologically is true subacute appendicitis; or an acute or a sub- 
acute flareup of chronic appendicitis. A fair proportion of these pa- 
tients were taken directly to the operating room from the admitting 
ward; patients with subsiding acute appendicitis were usually oper- 
ated upon the following morning. A large number were observed for a 
day or two and then operated upon because of progressing symptoms. 
A small number were studied for as long as a week or ten days, with 
x-ray examinations of the gastrointestinal and urinary organs, a diag- 
nosis of appendicitis finally being made by a process of exclusion. A 
fairly large percentage of such patients showed beginning acute in- 
flammation. These are not included in the series of patients with appen- 
diclausis. 

It is significant that the incidence of obstruction was much higher 
in the cases in which an erroneous diagnosis of acute appendicitis had 


BS ai aaa 














CHERNEY: APPENDICLAUSIS 905 


been made than in either of the control groups (Table 1). Consequently, 
it would seem justifiable to assume that obstruction of the lumen is 
sufficient to produce the symptoms. The remaining 12 per cent free 
from obstruction may represent an error in diagnosis. One, of course, 
‘an do no more than speculate on the possibility that a localized spasm 
of the circular muscle fibers of the appendix may have created a 
temporary obstruction. 

Why did the patients in the chronic and the post-mortem groups, in 
whom obstruction of the appendix occurred, presumably have no acute 
symptoms? No satisfactory answer can be given, but one should re- 
member that in other diseases pathologie findings are often out of pro- 
portion to the clinical picture. There is no doubt, for example, that 
valeuli in the gall bladder are responsible for symptoms other than 
eolic, and yet at autopsy many patients who had been free from any 
digestive disturbances are found to have chronie cholecystitis and 
cholelithiasis. 

In considering the clinical and laboratory findings on which the 
diagnosis of acute appendicitis is usually made, I compare the 88 eases 
of proved appendiclausis with 100 cases of proved simple acute appen- 
dicitis (Table II). 

The analysis of the table shows that, on the whole, obstruction oceurs 
at a slightly earlier age than acute appendicitis does, and that there is 
a definite reversal of the sex ratio, with the incidence of females pre- 
dominating in appendiclausis. 

It is interesting to note that, contrary to expectations, cramps or 
colic occurred only in 36 per cent of the patients with appendiclausis. 

Pain was much more severe in the patients with appendicitis, which 
probably accounts for their earlier hospitalization. 

Patients with appendiclausis were more likely to have pain localized 
in the right lower quadrant from the start, although, even among them, 
the majority had epigastric or generalized abdominal pain at the onset. 

Surprisingly few patients had an interruption of the normal bowel 
rhythm in either group. This point is of absolutely no aid in the 
differential diagnosis. 

Both groups of patients had gastric upsets; vomiting was somewhat 
more frequent and definitely more persistent in patients with appendi- 
citis. The average temperature and pulse rate were almost identical, 
both being slightly elevated. (The arithmetical average in these and 
the following calculations was very close to the statistician’s median. ) 

The average white blood count in cases of appendiclausis showed 
only a slight elevation, contrasted with a definite leucocytosis in the 
average case of acute appendicitis. It should be emphasized, however, 
that even leucopenia does not rule out acute appendicitis; conversely, 
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TABLE II 







COMPARISON BETWEEN SIGNS AND SYMPTOMS OF ACUTE APPENDICITIS AND OF 
APPENDICLAUSIS 





ACUTE APPENDICITIS | APPENDICLAUSIS _ 



















Age: 
First decade 8% 5% 
Second decade 33% 50% 
Third decade 41% 32% 
Fourth decade 13% 2% 
Fifth decade on o% 1% 



















31% 


Males 






































Females 38% 69% 
Previous attacks: 

Positive history 41% 55% 

Negative history 30% 30% 

No data 29% 15% 
Quality of pain: 

Cramps or colie 49% 36% 

Steady ache or stabbing pain 25% 36% 

No data 26% 28% 
Average duration of present attack 

(prior to hospitalization) 2 days 3144 days 
Onset of pain: 

Epigastric or generalized 73% 53% 

Localized to the right lower quadrant 26% 46% 

from start 

No data 1% 1% 
Bowel rhythm with present attack: 

Constipation 11% 16% 

Rhythm uninterrupted 55% 43% 

Diarrhea 8% 13% 

No data 26% 28% 
Gastric upset: 

Nausea only 27% 43% 

Vomiting 62% AT% 

Neither 11% 9% 

No data - 1% 
Average temperature 99.8° F. oo3° FF, 
Average pulse 89 89 
Average white blood count 15,800 11,000 
Average differential P.M.N. count 82% 76% 
Abdominal resistance: 

Guarding or rigidity present 84% 68% 

No resistance 16% 32% 
Localized abdominal tenderness present 99% 100% 
Rebound tenderness: 

Present 63% 49% 

Absent 25% 42% 

No data 12% 9 
Rectal tenderness: 

Present 62% 59% 

Absent 23% 23% 

No data 15% 18% 


















many of the patients with appendiclausis had a leucocytosis higher than 


15,000. The percentage of neutrophiles in the differential count was 







similar. 





Abdominal resistance, localized tenderness, rebound tenderness, and 
rectal tenderness were all more pronounced in patients with acute ap- 
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pendicitis, although there were numerous persons in this group who 
were lacking in one or more of these findings. Localized tenderness 
was the most constant objective finding in both groups. 

The acceptance of appendiclausis as a clinical entity justifies neither 
unwarranted appendectomy performed without painstaking prelim- 
inary study of the patient nor delay of operation for acute appendici- 
tis. It does serve to explain many cases in which the pathologie exam- 
ination showed no evidence of inflammation though the eclinieal find- 


ings indicated the necessity for operation. 
SUMMARY AND CONCLUSIONS 


A study of 100 cases of presumably erroneous diagnoses of acute ap- 
pendicitis showed that 88 per cent of these patients had obstruction of 
the lumen of the appendix (without gross or microscopic evidence of ac- 
tive inflammatory changes). This is in contrast to an incidence of 
19 per cent of obstruction in 100 cases of chronically inflamed or in- 
cidental appendices, and 14 per cent in 325 consecutive autopsies. The 
term appendiclausis, meaning barred appendix, is suggested for this 
disease.* 

A comparison of the cases of appendicitis with those of appendi- 
clausis indicates that the differential diagnosis is difficult to make. Ap- 
pendiclausis is usually diagnosed at operation. Exeept when acute 
appendicitis can be excluded with more than reasonable certainty before 


operation, appendectomy is the treatment of choice for appendiclausis. 


I wish to thank Dr. Jesse L. Carr for his assistance in providing the post-mortem 
material. 


REFERENCES 


. Rea, Charles, and Kleinsasser, LeRoy: SURGERY 4: 179, 1938. 
2, Van Zwalenburg, C.: California State J. Med. 3: 14, 1905. 
Van Zwalenburg, C.: Am. J. Surg. 16: 427, 1932. 
4. Volkmann, Karl: Deutsche med. Wehnsehr. 62: 581, 1936. 
5. Wangensteen, O. H., Buirge, R. E., Dennis, C., and Ritchie, W. P.: Ann. Surg. 
106: 910, 1937. 
3. Wangensteen, O. H., and Dennis, C.: Ann. Surg. 110: 629, 1959. 
. Wilkie, D. BP. Di: Brot. M.S. 2s 909; 1904. 
» Waixie, DP. Dis Brit. M. f..2%.208,. 193i. 


*The number of autopsy appendices examined has by this time reached 400, with- 
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A SIMPLIFIED PLASTIC OPERATION FOR HUMP, HOOK, AND 
TWIST OF THE NOSE 
JACOB SARNOFF, M.D., BRooKLYN, N. Y. 


ERE is deseribed in brief a simplified method of dealing with 
the nose having a hump, a hook, and a twist. 

Heretofore, as described in the various textbooks on plastic surgery, 
the hump is removed (I*ig. 3 A) and the tip is shortened in the usual 
manner. However, in order to straighten the nose, two procedures 
are necessary. On the concave or narrow side, the base of the bridge 
of the nose, consisting of the nasal process of the superior maxilla 
and the nasal bone, is fractured. On the opposite or wide convex side 
of the nose, it is deemed necessary to remove an additional triangular 
segment of these bones at the base of the nose. 


Fig. 1.—The entire elliptical area which is outlined indicates the amount of bone 
and cartilage to be removed subcutaneously for the correction of the hump. ‘The 
shaded area indicates the additional amount of nasal bone to be removed from the 
broad, convex side. The line at the base of the nose indicates the site of the fracture 
on either side so as to narrow the bridge. 

Fig. 2.—The masks illustrate a hump, hook, and twist of the nose in which this 
procedure was used, and show the result obtained. 


This is done for the following reason: When the bones are frac- 
tured at the base on either side of the nose, they are manipulated so 
as to push the bridge of the nose from the twisted position toward 


the midline. When this is done, the bone on the narrow side naturally 
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bends downward toward the wide side. In so doing the upper edge be- 


comes depressed as compared to the nasal bone of the convex side, 


which becomes raised and its top border protrudes (Fig. 3 B). By 


removing this additional seement on the convex side, the nose is al- 
lowed, when straightened, to become even where the two nasal bones 


meet at the bridge of tire nose, like a gable. 


A--2& ~f%e---A 


Ne i 

\ 

/ 7 
/ / 
va" Jn 


Fig 


Fig. 3.—Demonstrates that, when the hump is removed (A) and the nasal bones 
are fractured at their base to straighten the bridge of the nose and brought to the 
midline, the nasal bone on the convex or wide side protrudes above the nasal bone of 
the opposite side at its apex (Bb). 


Fig. 4.—Demonstrates that, by removing a larger segment of the nasal bone on the 
convex or wide side as compared to the opposite side (A) and by the fracturing of the 
nasal bones at the base, the edges meet evenly at the apex or bridge of the nose (B). 

| eliminate this second procedure of removing this triangular seg- 
ment of bone. When removing the hump, I remove the necessary 
segment of the nasal bone on the coneave side. On the convex side, I 
remove that much of the nasal bone, plus the triangular area of bone, 
as would have been done by the old method; but I remove it in one 
section at the top of the bridge instead of at the base. This can be 
best visualized by Figs. 1 and 4 A. 









IN ARABIA 





SPINAL ANESTHESIA 








Paut Harrison, M.D., KALAMAZOO, MICH. 









PINAL anesthesia is much used in the Orient. It is not a perfect 

method, but general anestheties require a degree of skill often un- 
available, and in addition frequently rob the operator of his only com- 
petent assistant. Moreover spinal anesthesia has real inherent merit. 
Its theoretical possibilities are very attractive. In the subarachnoid 
space the sensory nerves are assembled most conveniently. The tem- 
porary interruption of their capacity to transmit afferent impulses con- 
stitutes ideal anesthesia. In novocain we have an extremely efficient and 












nontoxie agent for this purpose. 

But this collection of sensory nerves is protected by a bony enease- 
ment which is very complete, and the long slender aquarium in which 
they float contains also the medullary centers upon which life depends. 
Many difficulties result, and they have been only partially overcome. 
The anesthetic solution must be introduced into the subarachnoid space 
without injury to important structures. It must be brought into contact 
with the nerve roots which we wish to anesthetize, and, most difficult of 
all, its action must be limited to this desired area. Once out of control, 
it will quite certainly cause occasional deaths by paralyzing the medul- 
lary centers. The fundamental difficulties of spinal anesthesia are thus 















three, all of them problems in simple mechanics. 









THE SPINAL PUNCTURE 










In the midline behind are foramina through which the spinal needle 
can be introduced into the subarachnoid space. In the lumbar region 
this is easily done, and a simple spinal puncture is a fairly precise and 
reliable procedure. It is best considered in three steps. 

First, the site of the proposed puncture is carefully anesthetized. 









With a fine hypodermic needle, a wheal in the skin is made, no larger 
perhaps than the cross section of a lead pencil. Immediately under this 






the subcutaneous tissues are infiltrated. This same fine needle is then 
inserted for one inch between the vertebral spines, and 1 or 2 ¢.e. of 
novoeain solution are deposited. The spinal puncture is then entirely 







painless, the patient suffering no discomfort, even if the search for an 






opening is prolonged. This is a point of real importance for the morale 






of the patient depends upon it. 

Second, the tough and resistant structures which overlie the dura are 
best penetrated by means of a substantial hollow guide which projects 
from the midpoint of a 6-inch bar (Fig. 1). The length of the guide 
itself is about 3.5 em. The point of this guide is brought close up to the 
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dura. Through it a fine needle is introduced, carefully penetrating the 
dura and entering the subarachnoid space. A needle of any desired 
delicacy may be used, for the resistant structures have been penetrated 
by the guide. We have tried long slender needles of 0.4 mm. diameter. 
This is the ealiber of fine hypodermies. Cerebrospinal fluid will not 
flow back through such a needle, so it is difficult to be certain that the 
subarachnoid space has been entered. We have found 0.6 and 0.7 mm. 


needles very satisfactory. 

















Fig. 1.—Needle guide, showing essentials of construction and manner of application. 


Third, the spinal puncture is made, and the anesthetic solution is 
introduced before the surgeon scrubs up. At least ten minutes then 
passes before the operation starts. It is a serious mistake to begin an 
operation before anesthesia is complete. If the surgeon does not realize 
this, the patient does. The only special equipment which this procedure 
requires is a holder for the needle similar to the one illustrated (Fig. 2). 


Aseptic ideals are not sacrificed, but quite the reverse. The work is done 
with absolutely sterile instruments, instead of imperfectly sterilized 


hands. 





SURGERY 


THE PLACING OF THE SOLUTION 


The ideal would be, first, the introduction of the spinal needle at the 
point where the action of the anesthetic solution is desired, and, second, 


the deposition there of a solution similar in specific gravity to the spinal 
fluid. Unfortunately, we can do with certainty neither of these two 
things. In the lumbar region it is easy to introduce the spinal needle, 
and with eare the lower two or three interspaces of the dorsal region ean 
be penetrated in most instances; but for work in the upper abdomen we 
need an anesthesia which extends to the level of the fourth dorsal seeg- 
ment, and the introduction of the needle at such a level is very difficult. 
In at least 50 per cent of our cases we find it impossible, and recourse 
must be had to other means. 








Fig. 2.—Spinal needle holder, the use of which allows aseptic puncture without the 
usual precautions. 


A solution accurately identical with the spinal fluid in specifie gravity 
is still further from reach, for the specific gravity of the spinal fluid 
varies at least between 1,004 and 1,008 in normal people. It is impos- 
sible therefore to introduce a solution of exactly the same specific gravity 
as the spinal fluid. The best we can do at present is to place the patient 
in the sitting position and introduce at the highest point of the pro- 
posed anesthesia a solution which, being heavier than the spinal fluid, 
will sink downward and anesthetize all the nerves below that point. 
This is a very precise and reliable method when it is possible to make 
the puncture at the desired point, but, as has been mentioned above, 
when high anesthesias are required for work in the upper abdomen, in 
about one-half of our eases we find entrance at the suitable point im- 
possible. 

In such eases the patient is laid on his side and the puncture made be- 
tween the second and third lumbar spines. The introduction of the 
solution is easy, and, when the patient is turned on his back, the anes- 
thetic solution gravitates into the dorsal curve of the spine and reaches 
the upper dorsal segments. Its extension toward the head is not under 
precise control, but in a general way is determined by the amount intro- 
duced and the position given to the patient. The resultant anesthesia 
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is usually satisfactory. Three and one-half cubic centimeters was found 
ideal for a cholecystectomy. The same dose was adequate for a splenec- 
tomy, but not quite ideal, for a little pain was felt when adhesions to the 
diaphragm were freed. 

When the spinal puncture is made below the level of the second lum- 
bar vertebra, no great delicacy of technique is required, for at these 
levels the subarachnoid space contains nothing except the cauda equina. 
The needle may be introduced brusquely, for the fluid-filled cavity is one- 
third inch deep, and, even if we drive clear across it and impinge on 
the vertebral body opposite, no great harm is done. Higher up the 
situation is very different, for the distance between the dura and the 
posterior surface of the cord is only 1.5 to 2 mm. This is space enough, 
but it requires careful work. The guide described above we have found 
particularly useful here, for with it in place the careful introduction of 
a delicate needle is not difficult, and so far as we know there have been 
no injuries to the cord with this technique. 

The needle must be introduced carefully; also the solution must be 
injected slowly. The clinie routine is 1 ¢.c. in fifteen seconds. Intro- 
duced so, the solution sinks downward in a uniform way. The process 
‘an be readily observed in a test tube. There is little or no tendency 
for currents in the cerebrospinal fluid to carry such a slowly injected 
anesthetic toward the head. 


PREVENTION OF THE SOLUTION’S SPREAD 


The means available for keeping the anesthetic solution within bounds 
are imperfect and unsatisfactory. A solution accurately of the same 
specific gravity as the spinal fluid would have no tendency to move about, 
no matter how much the patient’s position might be changed. We have 
no such solution. The next best thing is a solution which is heavy, for 
we know just where such a solution will go. With the patient in the 
sitting position it sinks downward and anesthetizes very thoroughly 


everything below the point of its introduction. 

When this is impossible we introduce it with the patient lying down. 
It is introduced between the second and third lumbar spines, and, when 
the patient is turned on his back, gravity carries it into the coneavity of 
the dorsal spine. This would seem to offer much greater opportunities 
for an uncontrolled diffusion of the solution upwards. In actual prac- 
tice, however, we have not seen a dangerous uncontrolled diffusion of 
that sort. Evidently, if gross movement of the whole body of the anes- 
thetie solution can be prevented, diffusion is not marked. The cerebro- 
spinal fluid stretches for 14 inches in a thin sheet not more than 2 mm. 
thick. If isotonic solutions are used, diffusion currents are sluggish, and 
after twenty to thirty minutes all further diffusion is stopped by the 
fixation of the injected novocain in the nervous tissues. If shifting of 
the mass of solution is prevented, we regard the danger of diffusion 
upwards as very slight. 








914 SURGERY 


We have termed these the mechanical problems of spinal anesthesia. 
In addition there are pharmacologic problems, a number of them. 







THE ANESTHETIC DRUG 








Spinal anesthesia is simply a special form of conduction anesthesia. 
Any local anesthetic can be used, and most of them have been. Novo- 
eain, however, has largely displaced the others, for it is almost ideally 







nontoxie and nonirritating. When an anesthesia of an hour or an hour 
and a quarter is sufficient, there is little reason for looking further. 
When long anesthesias are required, nupereaine is probably the best 







drug we have. 











OF ANESTHESIA 





DURATION THE 





When brought into contact with the nerve roots in a concentration of 
1 per cent, novoeain affords an anesthesia lasting about one and one- 
fourth hours. It is to be remembered, however, that, when an anesthetic 
solution is injected into the subarachnoid space, it mixes with the fluid 
already there. Two or three cubie centimeters of a 1 per cent novoeain 
solution injected into the subarachnoid space will anesthetize nothing. 
Introduced in large quantity, it is an effective anesthetic. Boehler,’ 








whose work on fraetures has become so famous, uses nothing else. Col. 
-andali,? of Madras, India, has used this solution in hundreds of eases, 
and in quantities up to 20 ¢.c. Used in this way it is doubtless present 







about the nerve roots in practically its original strength. 
As ean be seen from Table I, 3 ¢.c. of a 5 per cent solution of novoeain 


introduced between the tenth and eleventh dorsal segments, and gravitat- 






ing downward to be mixed with the cerebrospinal fluid below that point, 
affords a solution of practically 1 per cent. As would be expected, the 






resulting anesthesia lasts about one and one-fourth hours. 

When the nerve roots are bathed in a novocain solution of 2 to 3 per 
cent, the anesthesia will last for two and one-half hours, and sometimes 
longer. In Muscat we induce this longer anesthesia in patients who are 
to be operated upon for hemorrhoids. The clamp and eautery is the 
routine operation, and, by prolonging the anesthesia to two and one- 









half hours, much postoperative pain is avoided. Three to three and 






one-half cubie centimeters of a 5 per cent solution is introduced between 
the third and fourth, or between the fourth and fifth, lumbar spines and 
affords a concentration of 2 per cent around the nerve roots. The result- 







ing anesthesia lasts for two to three hours. 






We very much want a two-hour anesthesia for double hernia cases. The 
anesthesia should reach to the umbilicus, and for that up to 10 ¢.e. of a 
5 per cent solution is needed. It is the common impression that such a 








dose of novoeain is dangerously high. The impression may be mistaken. 
Amounts as large as this are used in loeal anesthesia with no bad re- 
sults, and the time of absorption of the drug is about the same in the 
two cases. However, the introduction of such large amounts of solution 
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into the subarachnoid space is of itself a somewhat shocking procedure. 
At the moment we are cautiously trying out 10 per cent solutions of 
novoeain. This is not an ideal solution, as will be discussed in a fol- 
lowing section, but it may be better than a nupereaine solution, which 
is the best available alternative. 

For long operations in the upper abdomen, we make no effort to use 
novocain. Nupereaine in a solution of 1:1,600 affords an anesthesia of 
two hours. By using stronger solutions, this can be extended to four 
and even five hours. 











BLOOD PRESSURE 





THE STABILIZATION OF THE 





The vascular tone of the body is maintained by centers in the medulla 
and that control is mediated through the sympathetic system; i.e., that 
vart of the autonomic system whose fibers emerge from the spinal nerves 
of the dorsal and lumbar regions. So far as clinical experience can be 
trusted, it is the splanchnie area connected with the dorsal segments 
which is the important factor in maintaining the blood pressure. Anes- 
thesias which include only areas below the umbilicus affect the blood 
pressure very little. As a preparation for higher anesthesias, we inject 
34, gr. of ephedrine subcutaneously just before the anesthetic solution 
is introduced. There are cases where this proves to be inadequate, and 
for such patients we provide an extra assistant who injects from 1 to 3 
minims of adrenalin solution every ten minutes as long as the anesthesia 
lasts. In these cases we have found it of great assistance to elevate the 
legs, the ordinary leg holders being used, and the legs raised perhaps two 
feet. We have seen no patients whose blood pressure could not be con- 
trolled by these means. 

In our experienee the drop in blood pressure has been much the same 
no matter what anesthetic is used. It is a function of the anesthesia, 
and its severity depends on the number of segments affected. During 
the period in which control by the vasomotor center is lacking, it is 
necessary to provide an adequate hormonal control, and adrenalin is the 
best drug we have for the purpose. 


POSTANESTHETIC SEQUELAE 





We have seen very little bladder paralysis in Museat. The only post- 
anesthetic sequelae of importance have been headaches. Apparently 
these are due to the mild aseptic meningitis which follows every intro- 
duction of a foreign solution into the subarachnoid space. Doubtless the 
less irritating the injected solution, the fewer the headaches. Novocain 
is the least irritating of the available anesthetics, and on that account 
it has come to be almost universally used. Nupereaine is more irritat- 
ing. I have seen the spinal fluid show a white count of 2,000 per cu. 
mm., a few hours after such an anesthesia. The accompanying head- 


ache was severe, and the spinal pressure raised. The removal of per- 
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haps 10 ¢.e. of spinal fluid afforded almost complete relief, and there 
were no demonstrable aftereffects. Headaches following nupereaine 
anesthesia are accompanied by a rise in spinal pressure; those follow- 
ing a novocain anesthesia, by a fall in pressure. The introduction of 
5 to 10 ¢.e. normal saline solution will relieve a novocain headache, as we 
have had occasion to demonstrate a number of times. 

There are other possible causes for a headache. An acid reaction due 
to defective rubber tubing gave us a tremendous number of headaches 
on one of our medical tours. Learning from this, the anesthetie solution 
is set to a pH of 7.2. Weed and Wegeforth,® working on eats, found that 
the absence of calcium makes an injected fluid very irritating to the 
meninges, so we add to all of our anesthetic solutions calcium chloride, 
0.024 per cent. The solutions are made up to be isotonie with the 
spinal fluid, and in cold weather they are warmed to body temperature 
before introduction. 

Our spinal anesthetic then is fundamentally a 5 per cent solution of 
novoeain. This is practically isotonic, the exact figure being 5.48 per 
eent. To the 5 per cent solution of novocain is added calcium chloride, 
0.024 per cent, and the whole set to a pH of 7.2. Lately we have filtered 
this solution through a Seitz serum filter No. 3. Sueh a filtration, ae- 
cording to Co Tui,‘ is effective in removing from intravenous solutions the 
factor which causes febrile reactions. This solution is so nonirritating 
that we are able to use it in the out-patient department, sending the 
patient home immediately after the anesthesia has passed off. Ocea- 
sionally, after twenty-four to forty-eight hours, a moderate headache 
develops, but apparently always in connection with malaria or some 
other additional cause. 

SUMMARY 

Anatomically, spinal anesthesia has almost ideal possibilities, and 
pharmacologically we have in novocain an extremely satisfactory agent 
for realizing them. 

The most serious difficulties are mechanieal ; i.e., placing the anesthetic 
solution where it is wanted, and preventing its spread into dangerous 
territory. 


The means in hand at present permit a large degree of success in using 


this method, and the indications for its employment are already wide. 


Much further work is needed before the full possibilities of this method 
can be realized. 
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BRONCHOSCOPIC EXPERIENCES WITH LUNG TUMORS* 


EpwIn N. Broyues, M.D., aNp GiLBerT E. FIsHer, M.D., 
BALTIMORE, Mb. 
(From the Department of Laryngology, Johns Hopkins Hospital) 


HE older statistics indicate that carcinoma of the bronchus con- 

stitutes 1 per cent or less of all malignant epithelial growths. With 
the more extensive use of the bronchoscope and biopsy has come the 
realization that this figure is far too low and that the true incidence of 
primary lung cancer, which almost always begins in a bronchus, is 
approximately 10.5 per cent of all carcinomas in the body. 

The following report is based on the study of sixty-five bronchial 
tumors observed in the Bronchoseopie Clinie of the Johns Hopkins 
Hospital. 

ETIOLOGY 


Sex.—Lubarsch' in 1924 made a report on the incidence of carcinoma 
in various parts of the body, based on 86,216 autopsies. His statistics 
show that 8 per cent of all cancers in males and 2.5 per cent of all 
cancers in females arise in the bronchus. Our bronchoscopic and 
biopsy examinations show that carcinoma of the bronchus occurs five 
times more frequently in males than in females. Of 65 cases, 54, or 
83 per cent, were males and 11, or 17 per cent, were females. 

Age.—Like cancers elsewhere in the body, carcinoma of the bronchus 
is most common between the ages of 40 and 60 years, but it may occur 
in much younger persons. Duguid? in 1927 reported 107 cases, 8 of 
whom were less than 30 years of age. In our group of 65 cases the 
average age was 40 to 50 years. One patient was only 18 years of age 
at the time of his first symptoms. He had pain in the right side of 
his chest, a dull percussion note over the right lower lobe, faint breath 
sounds over this area, hemoptysis, and occasional chills and fever for 
a year preceding his admission to the hospital. Bronchoscopy showed 
a growth and some purulent discharge in the bronchus leading to the 
right lower lobe. A piece of tissue was removed for diagnosis and 
proved to be basal-cell carcinoma. The entire right lung was excised 
in November, 1936. He made an uneventful recovery, and, when last 
seen in August, 1938, he had no pain, cough, or evidence of lun: 
fection, and was active as a student in one of the universities. 

Table I shows the distribution by decades of our group of 65 cases. 

Occupation.—Neither a review of the literature nor a study of our 


‘ase records shows any proved relationship between occupation and car- 


*Read before the American Bronchoscopic Society, May 26, 1939, at Rye, N. Y. 
Received for publication, November 25, 1939. 
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TABLE I 





AGE INCIDENCE OF CASES WITH PROVED CARCINOMA OF THE BRONCHUS 


Under 20 yr. l 
20 to 29 yr. 2 
30 to 39 yr. 5 
40 to 49 yr. 18 
50 to 59 yr. 32 
60 to 69 yr. 5 


yr. 


| 
| 
| 
| 





cinoma of the lung. It is of interest to note that Kimura® in 1923 pro- 
duced lung cancer experimentally in rabbits and guinea pigs by the 
insufflation of tar fumes through a tracheal opening. If it ean be shown 
that the incidence of carcinoma of the lung is actually increasing from 
decade to decade, it is possible that our daily contact with tar in some 
form, such as the dust from tar covered roads and the fumes from incom- 
plete combustion of gasoline and oil, is a factor. 

Race.—Most of our eases are from Baltimore where there is a large 
colored population, but the ratio in our series of cases is 5.5 whites to 1 
negro. 

Pathology.—Primary bronchial tumors are almost invariably epithelial 
in origin. The two most common varieties are the squamous cell and 
the adenocarcinoma. In our group of cases a great variety of diagnoses 
have been made from biopsy specimens, such as medullary, basal-cell, and 
mixed-cell carcinoma, cylindroma, angioendothelioma, thymoma, ete. 
Some of these bronchial tumors have such a complex cellular structure 
that it is impossible to classify them more specifically than that they are 
epithelial in origin. We find, in agreement with Clerf and Crawford,‘ 
that approximately 65 per cent of lung tumors are squamous-cell ear- 
cinoma. On the other hand, Samson® reviewed the autopsy reports on 
100 cases of bronchogenic carcinoma and found 51 per cent were adeno- 
-arcinoma; 19 per cent, undifferentiated epithelial growths; and most 
of the other, 30 per cent, were the squamous-cell type. In addition he 
found 24 per cent of the squamous-cell tumors remained localized at 
their point of origin, usually growing by direct extension and in- 
volving only the adjacent lung or mediastinal lymph glands, and do 
not spread to distant parts of the body. In sharp contrast, the adeno- 
carcinomas metastasize frequently and most commonly involve the 
central nervous system, adrenals, liver, and mediastinal and abdominal 
lymph glands. Such a clear-cut differentiation would be of immense 
value in planning treatment if it were possible to remove a fragment 
of growth through a bronchoscope and determine the type with any- 
thing like the accuracy of histologic studies at autopsy. Unfortu- 
nately, the only information we often get from a biopsy specimen 
is that the growth is either carcinoma, sarcoma, or is benign. More 
valuable diagnostic and prognostic information is obtained from the 
history (pains suggesting pleural involvement, symptoms arising from 
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metastases, physical examination studies, contrast x-ray of the bronchi, 
x-rays of the lungs and bones, especially the vertebrae) than from 






histologie study of a biopsy specimen alone. 






A squamous-cell carcinoma is more resistant to roentgen ray and 
radium therapy, but, due to its tendency to remain localized and to 







metastasize infrequently to distant parts of the body, it is more 






amenable to surgical excision than some other types of lung tumor. 









TABLE I] 








CLASSIFICATION OF OUR SERIES OF 65 BRONCHIAL TUMORS 





HISToLoGk 








Squamous-cell carcinoma 42 
Adenocarcinoma 

Basal-cell carcinoma 

Oat-cell bronchogenic carcinoma 
Medullary cell carcinoma 
Prickle-cell carcinoma 
Mixed-cell carcinoma 
Undifferentiated 
Angioendothelioma ] 
Cylindroma ] 
Thymoma ] 
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Diagnosis—The size, location, type of growth, and presence or 
absence of a secondary pyogenic infection in the lung are the condi- 





tions responsible for the clinical symptoms of lung tumors. The most 






common symptoms are due to bronchial irritation, such as cough, ex- 






pectoration, and hemoptysis; while the most common signs, atelectasis 






and dyspnea, are due to bronchial obstruction. The first symptoms of 






a new growth in the lung may be chilly sensations, slight fever, general 





malaise, cough and expectoration often blood tinged following a slight 






respiratory tract infection; or shortness of breath on exertion, 






wheezing, and other symptoms suggestive of asthma. 






The history and physical examination are important for differentiat- 





ing between lung tumor and other conditions which may simulate it, 






such as certain types of pneumonia, bronchiectasis or lung abscess, 





syphilis, fungus infection, and tuberculosis; but the most valuable 






diagnostic measures are fluoroscopy, roentgenograms with and without 






contrast filling of the bronchi and bronchoscopy, with removal of a 






piece of the tumor for histologic examination. If a bronchoseopie 





examination is unsuccessful for the definite diagnosis of a lung tumor, 






an artificial pneumothorax may be of the greatest aid both from an 





x-ray and bronchoscopic standpoint. This is also true for difficult 





foreign bodies. The blood and air content of the lung is greatly 






reduced and the entire lung collapsed in toward the main bronchi. 






It is of prime importance for physicians to realize that carcinoma 





of the lung is not uncommon, that in the early stages it may simulate 






less serious maladies, that it should be thought of and excluded both 
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in the young and the old, and finally that thoracic surgery has made 
such rapid strides that excision of a lobe or an entire lung now offers 
the best chance for recovery. 

Postoperative complications are becoming less frequent. The end 
result depends on an early diagnosis and operation before the growth 
has spread to the pleura, mediastinum, or distant parts of the body. 

It is interesting to note in Table III that almost every one of our 
patients with lung neoplasms had fever and cough, and many had 
pain in the chest. Without the aid of roentgen rays and bronchoscopy 
the recognition of lung tumor in the early and operable stage would 
be impossible. 

TABLE III 


THE More CoMMON CLINICAL FINDINGS IN OUR GROUP OF 65 CASES 


Fever ISG 


Cough 95% 
Pain 76% 
Expectoration T5% 
Hemoptysis 66% 
Weight loss 65% 
Dullness and diminution of breath sounds 60% 


Dyspnea 55% 


Bronchoscopy enables the examiner to obtain a direct view of the 
growth (in 75 per cent of the cases in Jackson’s series) and to remove 
a piece of the suspected tissue for histologic examination. Even when 
the growth is located in a small bronchus in an upper lobe and cannot 
be seen through the bronchoscope, the information as to the extent of 
the growth and the type of organism, if there is a complicating infee- 
tion, is of inestimable value to the thoracic surgeon in his preoperative 
and postoperative treatment. Constant practice with a trained group of 
assistants is essential for accurate diagnostic work with the broneho- 
scope. In this series of 65 cases of lung tumors, 53, or 80 per cent, 
were diagnosed by bronchoscopy and 92 per cent by the combination 
of bronchoscopy and x-ray. 

Treatment.—In the lungs, as elsewhere in the body, the first requisite 
for successful treatment of malignant growth is an early diagnosis. In 
the past radiation therapy has been unsuccessful, but there is no doubt 
that with the perfecting of more and more penetrating rays and in 
conjunction with lobectomy and pneumonectomy it will ultimately 
play an important part in the treatment of lung cancer. In this group 
all eases treated with x-ray and radium alone have died (six eases). 

In rare eases it is possible to excise through the bronchoseope an 
endobronchial growth® (Jackson’s case is well nineteen years later) or 
coagulate it with a high frequency current. One of our patients treated 
in this way was first seen in 1930. He had increasing difficulty in 
breathing for a year. On account of the cough, wheezing, and abun- 
dant bronchial mucus he had been treated for asthma. Bronchoscopic 
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examination showed almost complete tracheal obstruction due to a 


growth. It was located just above the bifureation, bled easily when 
touched with a cotton-tipped applicator, and a biopsy specimen proved 
it to be a squamous-cell, pearl-forming epithelioma. After the first 
coagulation treatment, which was done under local anesthesia, there was 
increased obstruction due to swelling and mucus, and on the following 
day a massive collapse of the entire left lung. The acute symptoms 
gradually subsided, and, although the growth has never entirely disap- 
peared, it has been easily controlled during the past nine years by two 
or three coagulation treatments a year. There has never been any evi- 
dence of extension or metastasis. As soon as good breathing space was 
established, the patient rapidly regained the thirty pounds in weight he 
had lost and was able to resume his work as a carpenter. Fulguration 
through the bronchoscope would be of no value in the treatment of a 
growth that was invading the surrounding tissues or spreading to other 
parts of the body. Rapid progress has been made in the technique of 
lobectomy and pneumonectomy. Although the first suecessful one-stage 
pneumonectomy was reported by Graham and Singer’? in 1933, it is 
now becoming a commonplace operation in the larger thoracic surgery 
clinies of this country. 

In this group 20 per cent, or 13, were thought to be operable from a 
general diagnostic study, but in only 38 per cent of this number was the 
surgeon able to remove the growth successfully. All thoracic operations 
in this series were performed by Dr. William F. Rienhoff, Jr. In a re- 
cent paper® he reports 20 pneumonectomies for carcinoma with a 
mortality of 10 per cent. 


CONCLUSIONS 


1. An inereasing number of reports suggest a greater relative fre- 
queney of primary carcinoma of the bronchus than has heretofore 
occurred. 

2. The ante-mortem diagnosis of primary carcinoma of the bronchus 
has increased in the Johns Hopkins Hospital, simultaneously with the 
beginning of an active bronchoscopic clinic. 

3. Primary carcinoma of the bronchus occurs most frequently be- 
tween the ages of 50 and 60 years. 

4. Males are affected more often than females, in a ratio of 5:1. 

5. Squamous-cell carcinoma and adenocarcinoma are the two most 
common types of malignancy encountered in primary carcinoma of the 
bronchus. 

6. Squamous-cell carcinoma would appear to offer the best prognosis, 
because of its characteristic spread by direct continuity, rather than 
by widespread metastases. 

7. Fever, cough, expectoration, pain, and hemoptysis are the more 
common signs and symptoms. 
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8. Bronchoscopy and x-ray studies are the greatest aids in making 


a diagnosis. 
9. Surgical removal of the affected lobe or lung appears to offer the 
best therapeutic results. 
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Editorials 


Biliary Tract Surgery and the Bad Risk Case 


REVENTION.—In a discussion of this important subject, it seems 

worth while at the beginning to take into consideration some of the 
factors dealing with the prevention of the bad risk patient with biliary 
tract disease. Most of these seriously ill patients could have been oper- 
ated upon more safely earlier in the course of their disease. The fault 
usually lies in the misunderstanding of the serious consequences that 
may come from delay. This, to be sure, is more often the patient’s atti- 
tude towards his illness than the physician’s negligence. The individual 
confuses types of abdominal pain, indigestion, even weight loss and 
jaundice, with functional disorders that may clear up spontaneously. In 
many instances, there is delay in calling the physician and even after he 
is consulted, the patient may refuse to accept his advice concerning hos- 
pitalization and, particularly, concerning operation. On the other hand, 
it must be admitted that some patients become bad risks for surgery 
due to the procrastination of the physician in charge. The diagnosis is 
not always obvious and one ean hardly eriticize with too much emphasis 
the natural reaction on the part of the physician to save his patient an 
expensive hospitalization and a dangerous operative procedure. On the 
other hand, it is fair to say that should physicians urge their patients 
to submit to hospitalization, where proper study and early evaluation 
could be made in diseases referable to the biliary tract, bad risk cases in 
this group would appear less often for treatment. 

The proper preoperative preparation of a patient with severe billary 
tract disease may change him from a bad risk into a good one, or at least 
from a poor risk into a better one. When one considers the number of 
articles that have recently been published urging immediate operation 
for acute cholecystitis, we can easily imagine that this may lead to mis- 
interpretation by a great many surgeons. I doubt it anyone really 
means immediate operation in all patients with acute cholecystitis, re- 
gardless of the duration of the disease and the state of dehydration. If 
these patients are seen within the first forty-eight hours of the onset of 
symptoms, they are likely to be good risks at that time and one may 
subject them with safety to immediate operation. On the other hand, 
few such patients would not be benefited by a few hours of rest and a 
restoration of fluid and salt balance. This is all the more true of such 
patients who have been ill for longer periods of time. What these au- 
thorities really mean by immediate operation is early operation, and 
this differentiation cannot be overemphasized. 
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A considerable proportion of the bad surgical risks in this group ap- 
pearing for treatment in a large general clinic are patients who have 
been previously subjected to surgery on the biliary tract. This brings up 


so vividly to our minds the casualness frequently demonstrated in biliary 


tract surgery that it seems worth while to mention it here. Whatever 
operation one attempts on the biliary tract, it must be one that does not 
leave the patient in a worse state than he was in prior to the procedure. 
Thus, acutely swollen gall bladders might often be more safely drained, 
since edema surrounds the ducts in such a way as to make them difficult 
to expose and many stages of inflammation contribute markedly to in- 
creased bleeding. That these factors inerease the risk cannot be denied. 

In the subacute and chronie gall bladder one may do well to consider 
the frequeney with which anomalies of the ducts and arterial supply 
occur. Under no circumstances, without complete visualization of the 
ducts, should one clamp the eystie duet prior to the removal of the gall 
bladder. So often one is confronted with an anomalous situation that 
it is not surprising that occasionally irreparable damage to the common 
duct or hepatie artery takes place during cholecystectomy. Except in 
those cases where exact visualization of the hepatie ducts, the common 
bile duct, the eystie duct as well as the cystie artery is possible, one 
should not attempt to remove the gall bladder from below upward. In 
patients appearing with gall stones or cholecystitis in a large general 
hospital, this rule would effect about one-half of the patients operated 
upon. Adhesions and inflammatory reaction in the region of the ducts 
makes it difficult to expose them without some bleeding. Although this 
in itself is not serious, it does interfere with the accurate identification 
of structures. The operation from above downward ean be greatly 
facilitated by producing an artificial edema by the injection of salt solu- 
tion beneath the serous coat of the gall bladder. The veins, running 
from the gall bladder directly into the liver, ean be accurately secured 
and tied separately. After the gall bladder has been detached as far 
down as the ampulla, the liver ean then be retracted and the remaining 
portion of the dissection carried out under direct vision so that the cystic 
artery and the eystie duct can be completely separated from the sur- 
rounding structures and secured without any danger of tenting the 
common duct or injuring the hepatie artery. This method of procedure 
has another distinct advantage in that it allows a more accurate preserva- 
tion of a cuff of the serous coat which can be sutured over the raw sur- 
face of the liver at the close of the operation. So often in removal of 
the gall bladder from below up, the attempt to save an adequate portion 
of the serous coat is unsuccessful, since this structure has a tendency to 
peel completely away from its liver attachment. By careful peritoneal- 
ization of the gall bladder bed, one may prevent a future serious risk 
‘ase since adhesions between the duodenum and the liver may complicate 
any procedure that has to be carried out in this region at a later time. 
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Plan of Procedure.—When the bad risk case appears for treatment, 
one then is confronted with the problem of what can be done to restore 
him to normal health. The history of the patient should inelude the 
type of onset of illness, whether it was sudden or gradual, and the 
degree and character of pain, if any. One also wishes to learn about 
previous episodes of discomfort or pain in this region, indigestion, 
flatulence, ete. Of less importance is the question of previous infectious 
disease, such as typhoid fever or influenza. One should try to get the 
operative note of any previous operation, since it is helpful to learn 
whether or not the gall bladder was removed and if the common duet 
was explored. 

A proper evaluation of the risk is next in order. The age and general 
condition of the patient, complicating disorders, and the present nutri- 
tional state are of utmost importance. It is a dangerous rule to set 
aside certain individuals as hopeless from the standpoint of relief as is 
frequently done. One must remember that painless jaundice may be 
due to a stone in the common duct and that long respites from obstruc- 
tion of the duct by carcinoma of the head of the panereas ean be ob- 
tained by a re-establishment of continuity between the gall bladder and 
the intestinal tract. 

General measures of preparation for surgery in the poor risk case are 
well understood. People who cannot partake of food by mouth may 
have their appetites improved by the correction of some of their chem- 
ical faults. Often in jaundiced patients this may be brought about by 
feeding another patient’s bile or to a less degree by dissected animal 
bile or bile salts. In some extreme cases it is worth while to consider 
doing a jejunostomy for feeding as a preliminary step; this makes it 
possible to improve the risk very materially for a major procedure in 
the region of the liver and pancreas. The water-soluble vitamins are 
of great importance in helping to restore these patients to a state of 
nutrition compatible with major surgery. 

Certain special preparations are frequently in order; the most strik- 
ing of these is vitamin K and cholie acid in the deeply jaundiced pa- 
tient. This may be carried out by a variety of measures; it can be done 
by food if the patient can eat; it may be done by giving vitamin K and 
bile salts by mouth or by jejunostomy. Recently, the synthetic vita- 
min K in the form of the naphthoquinone derivatives! has been made 
available. This substance works very quickly in comparison to the ex- 
tracts previously used, so that now the prothrombin level can be elevated 
to a normal phase within a period of from one to three days. This will 
shortly become standardized to a point where accurate laboratory deter- 
minations of the prothrombin level will not always be necessary. Even 
now, one would be justified under certain circumstances in giving large 
doses of vitamin K and cholie acid or its chemical substitute to a jaun- 
diced patient for a definite period of time prior to operation without 
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accurate laboratory control. One must not overlook the fact that the 
prothrombin level drops immediately after operation so that there should 
be a high level prior to operation, and the vitamin K and cholie acid 
should be continued immediately after operation. In very sick patients 
not likely to be able to take mouth feedings soon after operation, a 
jejunostomy for feeding should be supplemented. 

Logical Surgical Approaches.—In dealing with the bad risk ease, one 
must keep in mind the importance of having the surgical procedure out- 
lined in accord with the patient’s condition and his ability to withstand 
surgery. The commonest and perhaps most important factor has already 
been mentioned, the proper management of the acute cholecystitis with 
or without gangrene. Although our figures at the Massachusetts Gen- 
eral Hospital would indicate that the mortality in simple drainage of 
the gall bladder was three times as high as in cholecystectomy,” it does 
not give a true value to the procedure. In our cases drainage was done 
only on those patients who were extremely old and feeble or in very 
late stages of their disease. Some of them were moribund at the time 
of operation, and others had already perforated, causing a localized 
abscess formation or some generalized infection to the peritoneal cavity. 
In spite of this statistical figure, one cannot help but feel that in many 
‘vases of acute cholecystitis simple drainage of the gall bladder may be a 
life-saving procedure. Under these circumstances, one need make no 
apology for this attitude, accepting without any hesitation the probabil- 
ity of a future cholecystectomy. 

In the bad risk patient with jaundice one should be careful not to 
remove the gall bladder as the first step of the procedure. One should 
make sure that he is dealing with a remediable condition, such as stone 
in the common duet, before he does a cholecystectomy. If the gall blad- 
der is markedly distended and if it contains bile with pigment in it and 
if there is thickening in the region of the head of the pancreas, it is far 
wiser not to remove the gall bladder until the cause of the obstruction 
is definitely ascertained. This frequently necessitates emptying the gall 
bladder with a suction trocar as a preliminary procedure in order to 
allow proper exposure and exploration of the ducts. At times, one may 
use from within the duct a small sharp curette such as used for an endo- 
metrial biopsy to obtain from the region of the papilla of Vater a frag- 
ment of tissue which the pathologist can examine immediately and 
establish definitely the presence of malignant disease. Having deter- 
mined that one is dealing with the type of obstruction that cannot be 
immediately relieved, continuity between the gall bladder and the 
gastrointestinal tract can be done, thus giving the patient a respite from 
his obstructive jaundice. One may feel that the lesion is favorable for 


resection and plan a multiple stage resection of the entire area as de- 
scribed by Whipple, Parsons, and Mullins.* 
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Repair of injured ducts has been thoroughly discussed by Walters,‘ 
Lahey,® and others and eannot be taken up in any detail here. If one 
ean be fortunate enough to have a patient referred early after injury to 
the common bile duct, one may well be able to re-establish continuity 
by an accurate end-to-end suture; this, after all, is the simplest and best 
method of procedure. One cannot do plastics on the duct with any 
assurance that constriction will not result in the future; however, when 
possible, it should always be tried, since it re-establishes continuity in a 
more normal fashion. One wishes to avoid, if possible, anastomosis be- 
tween the duct and the gastrointestinal tract, since under these cireum- 
stances an ascending cholangeitis is so apt to occur. This has been 
forcibly brought out by Eliason and Johnson® and others. However, if 
the injury has been of long duration, one will usually find the distal 
segment of the duct a fibrous cord with so little lumen that a plastic 
repair between the proximal and distal ends is impossible or at best 
unsatisfactory. Wilson’ has recently devised an ingenious method of 
anastomosing the proximal segment of the common duct to a tunnel in 
the anterior wall of the stomach. This is so fashioned that reflux mate- 
rial from the gastrointestinal tract into the biliary tree is unlikely and 
this will probably become a popular procedure. Whipple® has recently 
advocated the use of the free end of the divided jejunum for anastomosis 
to the gall bladder. This is done in such a fashion that the peristaltic 
waves in this segment of jejunum is in the direction of the intestinal 
tract. The proximal segment of jejunum is implanted into the lateral 
surface of the bowel at a lower level after the method of Roux. Sueh an 
anastomosis can be accomplished between the jejunum and the proximal 
end of the common bile duct and, if a tube is used over which to make the 
anastomosis, the suture can be accurately accomplished. In one instance, 
at least satisfactory function was established by this procedure and we 
believe it offers one of the better methods of re-establishing continuity 
between the duct and the gastrointestinal tract. The older methods of 
anastomosis between the end of the duct and the side of the duodenum 
(lateral anastomoses between these structures, ete.), I believe, will con- 
tinue to result in a very high percentage of cholangeitis and for this 
reason should be utilized only when one of the more logical procedures 
sannot be carried out. One should mention the implantation of biliary 
fistulas into the gastrointestinal tract. The first case reported by Wil- 
liams and Smithwick*® was successful, since it was in a young boy with a 
congenital obstruction to his common duct. Most of these procedures, 
however, have been carried out on adults who have had destroyed com- 
mon ducts, and many of them have failed due to a gradual fibrosis of 
the sinus tract. 

In conclusion, I wish to stress the importance of careful surgery on 
the biliary tract at the primary operation, thus preventing a certain 
number of bad risk eases. Also, I wish to urge early exploration in pa- 
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tients with questionable lesions. Operation is too often looked upon as 
a last resort. The bad risk case having appeared, he must be carefully 
studied, carefully evaluated, carefully prepared for operation ; and when 
he is subjected to surgery, it must be borne in mind that the procedure 
chosen must be in accordance with the patient’s ability to withstand it. 
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On the Misuse of ‘‘Meticulous’’ 


. if thou be meticulous, thou dare not see blood drawn. . .’ 


—Old Scotch Chronicle. 















i be THE medical cliché expert, no scientific paper or discussion is 
properly written unless it has described the ‘‘meticulous technique’’ 
or has emphasized the ‘‘need for meticulousness.’’ He seems unae- 
quainted with the fact that ‘‘meticulous’’ is derived from ‘‘metus’’ 
meaning fearful or timid and that ‘‘meticulous’’ according to Webster 
implies needless caution, finical hair-splitting, and old-maidish hyper- 
critical senseless devotion to details. With absolute disregard for true 
‘*meticulous’’ to infer accurate thoroughness or studi- 
ous precision. The Autocrat of the Breakfast Table called this ‘‘ver- 
bicide’’ or ‘‘the violent treatment of a word with fatal results to its 
legitimate meaning.’’ And ‘‘the question is,’’ said Alice, ‘‘whether 


meaning, he uses 


you can make words mean so many different things.”’ 

Mencken in The American Language classifies ‘‘meticulous’’ as a 
vogue-word or counter-word; that is to say, a novelty which is worked 
so hard and in so many situations that it loses all definite meaning. 
The offending medical authors not only copy opinions of all sorts from 
each other, but they reproduce words and phrases and transplant them 
into their current articles. Worst of all, they imitate grammatical 
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blunders and give them new life by repetitious misapplication. This 
prevalent vogue for ‘‘meticulous’’ is a good illustration and reminds 


one of Tennyson's 


‘*Wild words wander here and there: 


God’s great gift of speech abused.’’ 


It would be instructive (though too tedious) to seek the earliest im- 
proper use of ‘‘meticulous’’ in some journal where a careless medical 
author introduced this high-sounding, mouth-filling adjective to a mean- 
ing it had never borne before. If he had thought instead of ‘‘cireum- 
spect,’’ which carries the meaning he intended, and had followed Sir 
Thomas Browne’s advice to ‘‘move cireumspectly, not meticulously,’’ 
how much more scientifically accurate his phrase would have been. 

So much attention is here devoted to one word because it is a most 
characteristic fault of modern medical literature. Almost every book, 
monograph, or lecture repeats this error until it seems that all doctors 
must consider themselves timid old maids afraid of the sight of blood 
or fearful of every procedure they perform. Perhaps if they under- 


stood the proper meaning and application of ‘‘meticulous’’ they would 


discontinue its use altogether or at least restore it to its original lexico- 
graphic status. 
—Walter G. Stuck, M.D. 


San Antonio, Tex. 





Recent Advances in Surger 








SOME CURRENT PROBLEMS OF ANESTHESIA 


Henry K. Beecuer, M.D., Boston, Mass. 


(From the Anesthesia Service, the Massachusetts General Hospital) 


HE material covered here is based chiefly on that catalogued in Index 

Medicus in the three-year period from the middle of 1936 to the 
middle of 1939. While work appearing prior to the first date has often 
been referred to, no attempt has been made to include material cata- 
logued after June, 1939. 


Most of the work ineluded in this review has, if not direct clinical 


interest, at least fairly close clinical implications. Occasionally, how- 


ever, new and stimulating fields which do not fit either of these categories 
are referred to in some detail, for background. 


GENERAL ANESTHESIA AND THE NERVOUS SYSTEM 


Probably the greatest single problem of anesthesia concerns the 
changes produced in the nervous system by anesthetic agents. Until 
these effects are better understood, the administration of anesthesia and 
the evaluation of anesthetic agents must continue, to a great extent, on 
an empirical basis. The importance of this problem justifies some 
consideration of it here. Much work of a fundamental character which 
might logically be included here, but which cannot be, because of space 
limitations, is described in a review by Seevers (1939) 


Anesthetic Potency.— 

Potency and Constitution of Agent: The problem of anesthetic 
poteney and its relation to the presence of single and double bonds be- 
tween carbon atoms has been considered by Burger (1937) in relation to 
the Baeyer-Thiele theory of partial valencies. The highly speculative 
nature of this paper excludes a detailed consideration of its content here. 
Burger has raised again an old question: Have we any right to assume 
that the thing we eall narcosis or anesthesia has a single mechanism of 
production? It is possible that anesthesia refers to a variety of different 
kind of events which have one feature in common, the reversible paralysis 
of the nervous system. Even a cursory appraisal of the literature on 
the subject makes it apparent that the process one observer is studying 
based upon his criterion of narcosis may not be at all the same process 
another man studies based upon a different criterion. On the basis of the 
rather meager evidence available, it is not possible to state dogmat- 
ically that a general theory of anesthesia must be found that will 
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include the action of all agents which produce reversible paralysis 
of the central nervous system. The desired end effect may be pro- 
duced by a number of fundamentally different processes. One must 
be at least somewhat guarded in listing as ‘‘inecompatible’’ various 


’” of anesthesia. 


‘*theories 

In a further effort to correlate chemical constitution of anesthetic 
agents with the electrical phenomena of the cerebral cortex, Beecher 
(1939, 1940) has studied the anesthesia produced by a homologous series 
of seven aliphatic alcohols, starting with methyl. The same levels of 
anesthesia have been used for comparisons. A correlation between the 
number of carbon atoms present in each of the alcohols and the fre- 
queney of the cortical electrical waves has been demonstrated; the 
frequency is slowed with an increase in the number of carbon atoms; 
that is, presumably, with increase in anesthetic potency of the anes- 
thetic agent. Evidence confirmatory of this has been found in a 
comparison of the cortical effects of primary and tertiary forms of the 
aleohols; anesthetic potency parallels, and appears to be related to 
slowing of the frequency of the cortical potentials. 

When Hjort, deBeer, Buck, and Ide (1935) compared a homologous 
series of ureas, they found that their hypnotic potencies increase 
approximately twofold for each addition of a CH, group in the aliphatic 
portion; that in general bao oval distribution coefficients parallel 

water 

hypnotie potency and toxicity; and that the more potent unsymmetrical 
alkylaryl ureas are more effective in lowering surface tension. In this 
connection it can be said that the steepness of the curve, or the rate 
of change of surface tension with the natural logarithm of the concen- 
tration, is proportional to the excess of solute adsorbed at the surface. 
In conjunction with this, it is interesting to cite the work of King, 
Hall, Andrews, and Cole (1930), who find that nareotie activity 
(measured by liminal concentration) parallels the adsorption value at 
a paraffin-water interface. Hiller (1927) has shown that narcotics, 
while producing anesthesia when acting on the surface of amoebae, 
do not when injected into them. 

In simple ureas, physical rather than chemical properties influence 
hypnotie action. 

As a result of their study of a large series of ureas, Buck, Ijort, 
and deBeer (1935) state that in the alkyl ureas molecular weight is 


a determining factor in hypnotie effectiveness, as with the aliphatic 
aleohols. 


In a study of a large series of thioureas, deBeer, Buck, Ide, and 
Hjort (1936) found that the hypnotie effects improve with increase 
in molecular weight in homologous series. They found that the 
maximum effect occurs when alkyl substituents reach the propyl to 
amyl groups. 
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Buck, Hjort, deBeer, Ferry, and Ide (1937) have studied a large 
series of unsymmetrical alkylaryl ureas. They have attempted to 
relate the physiologic activities of sixty-four of the compounds to cer- 
tain of their physical properties. Their results permit a number of 
generalizations. In homologous series the minimum hypnotie dose 
and the minimum lethal dose values vary inversely with melting points 
and water solubilities and directly with molecular weights, i, soma 

5 water 
distribution coefficients, and the powers for lowering the surface 
tension of water. They find the isoalkyl ureas are physiologically 
less active than the normal alkyl isomers. 

While hypnosis is a common characteristic of the ureas, the loss 
of this quality oceurs when hydroxyl and carboxyl groups are in- 
corporated. This is not surprising since introduction of these groups 
usually decreases potency regardless of the action of the parent sub- 
stance (Ijort, deBeer, Buck, Ide, and Fassett [1937] ). 

Halogenation potentiates anesthetic potency in these compounds as 
elsewhere. 

Seasonal Influences: DeBeer, Hjort, and Cook (1939) have conducted 
an analysis of seasonal influences upon the response of albino mice to 
anesthetics. Unsymmetrical n-propyl-o-tolyl urea and the sodium salt 
of ethyl-n-hexylbarbituric acid were chosen as representatives of two 
chemically different classes of hypnotics. No significant seasonal varia- 
tions in the toxicity of either of these agents were found. It is empha- 
sized that there is no proot that generalizations concerning one effect of 
a drug, for example, toxicity, necessarily apply to another, such as 
hypnosis. 

In the hypnotic range both compounds during the month of January 
differed significantly from those of the other seasonal periods. They 
were both less potent during January. 

No diurnal variations in hypnotic potency were found; no relation- 
ships between hynotie potency and either barometric pressure or environ- 
mental temperature were established. 

In a further study of seasonal influences on the duration of anesthesia 
in albino mice, they find that different doses of n-propyl-o-tolyl urea 
and sodium ethyl-n-hexylbarbiturate (as two anesthetic agents represent- 
ing diverse chemical classes) gave results showing variations at different 


times of year that were significantly greater than would be expected 


from chance alone. 

Ser: Nicholas and Barron (1932) report a sex difference in response 
to anesthesia, the females (almost all were pregnant) having a mueh 
smaller tolerance (50 per cent) than the males for sodium amytal. 

Holek and Kanan (1935) report confirmation of the observation of 
Nicholas and Barron that the female white rat is much more sensitive 
to amytal than the male (longer sleeping time; more apt to die). Con- 
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trary to Nicholas and Barron, they find a similar sex difference with 


nembutal, and, contrary to Kennedy, they find a similar sex difference 


with evipan and evipal. They report that summer males are much 
more sensitive than winter males to evipan. They were unable to deteet 
sex differences to evipan in the dog, cat, rabbit, guinea pig, white mouse, 
turtle, or frog. Unlike the results with nembutal and evipal, they could 
find no sex difference in the white rat to barbital or phenobarbital. 
Stortebecker (1939) refers to a previous paper wherein he stated that 
the estrogenic hormones and estrone and testis hormone augment the 
resistance of the organism to anesthetics like ether and alcohol. 
Cameron (1939) reports the following interesting results of castra- 
tion (l-year-old rats, castration eleven months previously) shown in 
Table I. 
TABLE I 
FOLLOWING 40 MG. 
NEMB TAL PER KG. SUB 
NUMBER OF RATS CUTANEOUSLY. MEAN 
DURATION OF SLEEP IN 
MINUTES 


18 castrated females 223 + 12 
30 normal females 100 + 4 


PERCENTAGE OF 
MORTALITY 


In discussing this paper Brennan comments that he has given evipan 
to over 1,000 patients who were receiving radium for carcinoma of the 
cervix, nearly all of whom had received a previous sterilizing dose of 
x-ray radiation. They required a longer recovery period than normal. 

Miscellaneous: Seevers, Bennett, Pohle, and Reinardy (1937) have 
studied the analgesia produced by nitrous oxide, ethylene, and eyelo- 
propane in the normal human subject. By determining the concentra- 
tion of the different gases, which on continuous inhalation produce an 
equal elevation of the pain threshold to a level arbitrarily established, 
an estimation can be made of the relative analgesic potencies of the 
gases. Cyclopropane is approximately eight times as potent as nitrous 
oxide and six times as potent as ethylene. 

Lehmann and Knoefel (1938) find that the anesthetic potency of 
tribromethanol and trichlorethanol is essentially equal, both being more 
potent than chloral hydrate, compared by weight. Tribromethanol is 
more active in depressing respiratory rate than are trichlorethanol and 
ehloral hydrate. Tribromethanol and trichlorethanol have about the 
same circulatory depressing action. Both are more depressant in this 
regard than chloral hydrate. These studies are based upon observations 
in albino rats, rabbits, and dogs. 

Some Points Concerning the Mechanism of the Anesthesia Process.— 

The threshold electrical stimulus is a convenient expression for the 
excitability of tissue. The intensity and duration of an electrical 
stimulus are both of importance. Realizing this, Lapieque set about 
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devising a single expression to cover the relationship. He took that in- 
tensity of stimulus which is just effective when acting for infinite time, 
called the rheobase, and doubled it. He then found the time necessary 
for this doubled stimulus to be just effective in a given ease. He called 
this time the 


‘chronaxie’’ and suggested that it be used as a measure 
of tissue excitability. 

A number of attempts have been made to use the determination of 
the chronaxie in studies on the effects of anesthetics on nerve. Anes- 
thetics depress excitability, judging by intensity and duration of thres- 
hold electrical stimulus. The chronaxie which purports to represent 
these factors fails to do so in anesthesia (Knoefel [1935]). It does not 
vary directly with excitability and cannot be used satisfactorily in studies 
of narcosis. Knoefel has found it impossible to relate its quantitative 
changes, for example, to concentration of drug. In studies of cocaine 


hydrochloride, chloral hydrate, and urethane on a frog nerve-muscle 


preparation, he found that the chronaxie bears a false relationship to the 
true excitability as judged by intensity-duration curves and is not an 
index of the excitability of nerve during anesthesia. 

The great development of electrophysiology in recent years has pro- 
vided new tools for attack on the problem of the nature of the anes- 
thesia process. Only a few papers in this connection can be considered 
here. In addition to these (dealing with the electroencephalogram), the 
following workers may be referred to: Berger (1929, 1930), Bremer 
and Moldaver (1934), Bremer (1937), Derbyshire, Rempel, Forbes, and 
Lambert (1936), Fischer (1932), Forbes and Morison (1989), Gerard, 
Marshall, and Saul (1936), Gibbs, Davis, and Lennox (1935), Jasper 
and Andrews (1936), Kornmiiller (1935), many papers of Adrian, 
Bremer, the Davises, and others. 

In an effort to get a better understanding of the events transpiring 
in the cerebral eortex during anesthesia, Beecher, McDonough, and 
Forbes (1988) have considered the effects in cats of blood pressure 
changes, produced abruptly by cardiae tamponade, on cortical potentials 
during anesthesia. At a constant level of anesthesia a fall in blood 
pressure is followed by cortical electrical changes which are indistin- 
guishable from those caused by an increase in the depth of anesthesia. 
The clinical implication of this is obvious. Data are presented in this 
paper which suggest that a barbiturate blocks ordinary streams of 
afferent impulses, but perhaps simply raises thresholds in channels of 
approach to the cortex and thus ‘‘puts the cortex to sleep’’; while 
massive sensory stimuli (strong shock to sciatic nerve), by virtue of 
a number of simultaneous nerve impulses, break through the partial 
block and initiate the cortifugal discharge, or perhaps laterally spread- 


ing discharge, which accounts for the ‘‘secondary discharge’’ which ean 
be elicited under the deep anesthesia produced by certain agents, notably 


the nonvolatile ones, as the barbiturates. The fact that this secondary 
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discharge is not evoked when the cortex is already active, as for example 
in light barbiturate anesthesia, and its immediate subsidence on rapidly 
repeated volleys indicates a ‘‘line busy’’ effect. When the mechanism 
is thrown into action, it becomes refractory to further stimuli for nearly 
a second. 

In a subsequent paper (1939) these observers report the striking 
similarity of the effects of low spinal transection to the effects produced 
by a group of nonvolatile anesthetic agents on the character of the 
flexion response when the central end of the cut sciatic nerve is stimu- 
lated. Isotonie and isometric muscle studies with muscle action currents 
have been used to demonstrate that under ether anesthesia a relatively 
sustained, cumulative reflex contraction of the leg flexors is regularly 
found upon repeated central stimulation of the sciatic nerve or its 
popliteal division ; whereas, under barbiturate anesthesia (evipal) larger, 
isolated noncumulative twitches of the muscle occur in response to 
stimulation. The difference appears to be a matter of afterdischarge, 
creat in the case of ether, but little under barbiturate anesthesia. From 
this it is inferred that the ‘‘long-circuiting’’ of sensory impulses is much 
more seriously curtailed under barbiturate anesthesia than under ether. 
The behavior of the flexion reflex of the leg under fifteen other anesthetic 
agents is reported. 

In another study Beecher and McDonough (1939), on examining the 
response of the cortical potentials in cats to anesthesia with seventeen 
agents, find that, when these agents were considered with reference to 


molecular size, volatility, frequency of cortical waves, voltage and pat- 


tern of waves, response of voltage to sciatic stimulation, the presence 
or absence of a secondary discharge, and the character of the flexion 
reflex, the agents surprisingly fell quite sharply into two distinet 
groups, suggesting a similarity of central nervous effect notwithstand- 
ing wide differences in chemical strueture and other organic effects. 

Drohocki and Drohocka (1939) registered simultaneously the elee- 
trical activity in the brain at two levels: cerebral cortex (area 
striata) and the thalamus. They conclude that the action of various 
anesthetics cannot be expressed as brain-stem or cortex-acting agents. 
This presents further evidence, if any is needed, against Pick’s con- 
cept of ‘‘brain-stem anesthetics,’’ ete. 

The influence of anesthetics and hypnotics upon polarizability in 
the eat’s brain was studied by Spiegel and Spiegel-Adolf (1938) as a 
measure of cellular permeability. Ether, chloroform, chloral hydrate, 
and barbiturates increased the ‘‘polarization index.’’ This effect was 
interpreted as indicating an increase in density of the cellular surface 
films. 

Quastel and his co-workers have provided data of interest in con- 
nection with an old general theory of anesthesia which suggests that 
an interference in brain oxidations may be involved in narcosis. The 
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mechanism of glucose catabolism in the brain is far from certain at this 
time. It is not known, for example, whether lactie acid is a direct in- 
termediate or whether it arises from pyruvie acid as a side reaction. 
Leaving the controversial problems aside, Stone (1938) set about de- 
termining the effects of anesthetics and of convulsant drugs upon the 
brain lactic acid content of mice. His technique included practically 
instantaneous freezing in liquid air to prevent post-mortem aeccumu- 
lation of lactic acid. He found a significant lowering of the lactie 
acid content of the brain under phenobarbital, amytal, and ether 
anesthesia. The low brain lactie acid values found here are in agree- 
ment with the view that cerebral metabolism is depressed during an- 
esthesia. The brain lactic acid is also significantly decreased during 
insulin convulsions. Ilowever, during picrotoxin convulsions which 
have lasted for from two to ten minutes, the brain lactie acid is in- 
creased above normal, although no increase appears at the beginning 
of the convulsion. The varying effects of other convulsants are de- 
seribed. 

Nassonov and Alexandrov (1938) consider that the theory of War- 
burg perhaps best explains anesthesia. They have studied the capacity 
of the toxie substances, anestheties included, to inhibit the adsorption 
of colored substances. They report that the results obtained show 
that the blockage of adsorption effected by anesthetics is the immedi- 
ate cause of an alteration in the state of the molecules of the living 
substance; this alteration occasions an inhibition of living functions 
and leads to death. 

Ebbecke (1936) draws a parallel between mechanical anesthesia and 
chemical anesthesia. Chemical anesthetics, as well as physical com- 
pression, cause reversible paralyses and irreversible injuries to the 
various life phenomena of animals and plants. Living beings or the 
organs of a living being arrange themselves in a similar series, ae- 
cording to sensitiveness or resistance to both types of agents. Both 
types cause excitation phenomena in subanesthetie doses, contraction 
and shortening of muscles in greater than anesthetic doses, and are 


comparable in their action even in details. As a common explanation 


for the similar effects of both types of agents, Ebbecke suggests that 

the increase in viscosity at the cell boundaries and cell surfaces may 

be important. It is possible that this increased viscosity makes dif- 

fusion and exchange of substances difficult (surface condensation, 

decrease of permeability). 

Central Nervous System Recovery Sequences From General Anes- 
thesia.— 

In a previous article Cornsweet has reported his observations of the 
recovery sequence after anesthetization with ether. Ile states that the 
animals exhibited progressive cephalocaudad recovery tendencies similar 
to the developmental sequence of locomotion, for example, in post- 
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natal behavior. (During 





induction the reverse sequence was ob- 
served.) In the present article (1938) he has repeated the observa- 
tions using cyclopropane and nitrous oxide as the anesthetic agents 
in white rats. (Not enough data are given to be certain asphyxia was 
ruled out as a factor.) 

While the same behavior sequence during induction, and the reverse 
during recovery, was observed under ether, ¢yclopropane, or nitrous 
oxide, cyclopropane produced a slower change than nitrous oxide. In 
this latter case recovery was rapid, with certain intermediary steps be- 
ing skipped. The effeet with nitrous oxide was that of a telescoping 
of responses. The 1-month-old animals are said to follow the same 
sequential patterning as the older ones. 

Cornsweet’s statement is open to some question when he says that 
the fact that these animals went under anesthesia in a caudocephalad 
direction (further proof needed) is unlike that observed in man when 
the order of anesthetization is in the order of ‘‘cerebrum, spinal cord, 
and, lastly, medulla.’’ 


Deshaies (1938) has studied the awakening from anesthesia in 40 
women and 25 men (ether, 32 cases; Schleich’s mixture, 22; chloro- 
form, 5; nitrous oxide, 5; ethyl chloride, 1). Analytieally considered, 
the awakening of psychie functions has three aspects: motor, af- 
fective, and intellectual. Ile attempts to follow the events in the 
nervous system by observation, for example, of muscular expression. 
Under this he considers general, facial, and voeal expression. The 
will is considered, as are attention, memory, perception, dreams, and 
SO On. 
Effect of Body Temperature on the Establishment of a State of Anes- 

thesia.— 

Tiffeneau and Barclay (1937) report that in guinea pigs in a state 
of hypothermia anesthesia with propyl bromide is established in less 
time than in normal animals; and, further, that the tension of propyl 
bromide in different regions of the brain is less than ‘‘normal.’’ They 
suggest that in hypothermia there is a decrease in the reflex action of 
the cerebral centers. 

Tiffeneau and Broun (1937) review the work of Meyer and others 
on the effect of increasing temperature in increasing anesthetic 
potency. They find, in studying a fish, that propyl bromide anesthesia 
(determined by a loss of reflex activity) occurs about twice as quickly 
at +25° as at +15°. The anesthetic fixed in the brain is twice as great 
at 25° as it is at 15° (per unit of tissue and time). This is further 
discussed in subsequent papers by Tiffeneau and Cahen (1938). Here 
the effect of body temperature on anesthesia has been studied. In the 
following section the reverse problem has been investigated. 
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Effect of a Barbiturate on Neurogenic Hyperpyrexia. 


Ranson and Clark (1938) reeall that lesions of the anterior hypo- 






thalamus are frequently associated with hyperthermia. When these 






lesions were experimentally produced and the operation was carried 






out under nembutal anesthesia, the hyperthermia did not appear until 






the depressing effect of the nembutal had worn off, after the lapse of 






several hours. It is suegested that nembutal might be useful in com- 






batting the hyperthermia observed following some intracranial opera- 






tions. 






Tolerance to Barbiturates. 





Ettinger (1938) used dial to produce surgical anesthesia repeatedly 






in seven dogs; three of these developed a tolerance such that the 






dose which first produced anesthesia for eight hours later lasted for 






one hour or less. It was shown that, when nembutal was used to pro- 






duce anesthesia (in five dows), the duration of the seeond anesthesia 






might drop as low as one-half the initial duration; but after this as 






many as fifty-three injections over a period of eighty-three days 






effected approximately the same duration of anesthesia. 






Donald and Raventés (1939) show what they believe to be a greater 






suseeptibility of young pigs to sodium evipan than that of older pigs. 






Anesthesia and Conditioned Responses.— 






Pavlov and his associates were the first to observe that conditioned 






salivary reflexes could be modified by aleohol, caffeine, chloral hydrate, 






bromide, ete. Recently Dworkin, Bourne, and Raginsky (19387) have 






studied in dogs and cats the changes in conditioned alimentary motor 






responses brought about by alcohol, amytal, nembutal, avertin, and 






paraldehyde. These were effective in weakening the processes of 






inhibition. Bulbocapnine, carbon dioxide, nitrous oxide, and ethylene 






were uniformly depressant. Morphine and hyoscine abolished the posi- 






tive responses apparently by producing nausea and loss of interest in 
the food. 
» 


In another study (1937) these investigators were coneerned with 





the action of several sedative drugs upon a conditioning neurosis of 






the dog. Neuroses are produced by making conflicting signals indis- 






tineuishable to the dog. The appearance of a nervous collapse is pro- 
5 = 






duced. Amytal, nembutal, alcohol, and avertin abolish most of the 






signs of inhibitory neurosis in dogs. After twenty-four hours, how- 






ever, profound inhibition supervenes. Sodium bromide administered 






daily for ten successive days produces full recovery. This may be 





maintained for weeks or months after its administration has been 





interrupted. 





As a curiosity, the following note might be appended to this section. 
Stréder (1938) reports that hypnotized frogs could be earried to a 






given level of anesthesia (urethane) much quicker than nonhypnotized 






ones. 
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Miscellaneous Data Regarding the Anesthetic Action of Several 
Agents.*— 

Cyclopropane: The present status (1939) of eyelopropane has been 
reviewed by the Council on Pharmacy and Chemistry of the American 
Medical Association. This supplements a preliminary report of 1936 by 
the Couneil. 

The quantity of cyclopropane in the inspired air necessary for an- 


esthesia, loss of reflexes, and cessation of respiration has been reported 


by a number of observers. Robbins set out to determine the blood 


concentrations necessary to produce these effects. Dogs were used. 
TABLE II 


NUMBER OF AVERAGE AVERAGE C,H, MG. AVERAGE 
ER ) - 6 , 
REFLEXES occ C,H, % PER 100 c.c. DISTRIBUTION 
ANIMALS 316 ee ae 

IN AIR ARTERIAL BLOOD RATIO 
Loss of corneal reflex ( 0 13.9 0.490 
Abdominal relaxation ) ride die 16.8 0.492 
Loss of wink reflex wo 20.6 0.500 
Costal paralysis 33.6 25.5 0.497 

» 


Respiratory arrest 35.8 28.2 0.492 


As would be expected from a comparison of the distribution ratios 
of ether and cyclopropane, the latter is eliminated from the tissues the 
far more rapidly of the two. For ether, the distribution ratio of ether 
between air and blood is 1:14.4 at 37°. Full equilibration is rare; 
usually the value is 1:10 rather than 1:14.4 (Robbins [1936]). 

Modifications of Cyclopropane: Methyl eyelopropane has been pre- 
pared and tested on monkeys (Lott, Christiansen, and Shackell 
[1938]). On the basis of six anesthesias in three monkeys, they con- 
clude that methyl cyclopropane does not compare favorably with 
cyclopropane because of transient tremors, convulsive seizures, greater 
postanesthetic depression, ete. They state that the lethal concentra- 
tions of the two agents are about the same. The data supplied do not 
seem adequate support for the conclusions reached. 

Henderson and MacDonald (1937) have studied dimethyl eyeclo- 
propane and trimethyl cyclopropane. They report that with these 
agents more cardiae irregularities and a more persistent low blood 
pressure are found than with cyclopropane. These substituted agents 
produced a deleterious effect on cardiae contractility. 

Both mono- and dichlorocyclopropanes are unsuited to anesthesia; 
they cause marked irritation of the lungs, according to Henderson 
(1938). He found edematous, collapsed, red areas in eat’s lung and 
trachea, and bronchi contained froth in several cases. Evidence is 
presented that substituted cyclopropanes are instable in the body. 

Propylene impurities, herenes, and hexanes are discussed by Hender- 
son and Smith (1936). 


*For more information concerning these agents, consult sections describing effects 
on specific systems, such as “‘Circulation,’’ ete. 
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Butanes and Pentanes: Stoughton and Lamson (1936) have made 
a study of the anesthetic activity of the butanes and the pentanes. 
Pentane was found to be more active, as well as more toxic, than butane. 
This agrees with the findings of Fiihner and Lazarew and fits in, of 
course, with the law of Richardson. Branched isomers of butane and 
pentane showed less activity, as well as less lethality, than the straight- 
chain forms. 

A Cyclic Ether: Tetrahydrofurane, a cyclic ether, structurally re- 
lated to both diethyl ether and cyclopropane, was prepared and tested 
by Stoughton and Robbins (19386) on mice and on dogs. Many toxie 
manifestations were produced; anesthesia was characterized by pro- 
longed induction and recovery, poor relaxation, a marked fall in blood 
pressure, respiratory stimulation, and a small safety margin. 

Henderson and Smith (1936) have studied the anesthetie effects of 
some furan derivatives and conelude that these agents are ‘‘not of 
clinical value.’’ 

Divinyl Ether, Vinethene: The Council on Pharmacy and Chemistry 
of the American Medical Association has presented a review of divinyl 
ether (1937). 


Ravdin, Eliason, Coates, Halloway, Ferguson, Gill, and Cook (1938) 


report their further experiences with divinyl ether anesthesia. In ad- 
dition to 3,407 patients receiving this anesthesia, 2,594 others were in- 
duced with divinyl ether. They find that following this type of induc- 


tion, a smooth transition can be made to diethyl ether. On the basis 
of their present experience, in more than 6,000 cases, the above writers 
believe that the greatest field of usefulness of this agent is for short 
periods of anesthesia, with strict avoidance of anoxia. 

Beach (1938) reports the satisfactory use of divinyl ether in 1,882 
cases in addition to 2,632 previously reported. 

Rosamilia (1988) observes that the rapid changes in anesthetic level 
and the tendeney to increased salivation are drawbacks to divinyl ether 
from a dentist’s viewpoint. 

Trichlorethylene: The Council on Pharmacy and Chemistry of the 
American Medical Association has prepared a preliminary report on 
trichlorethylene for general anesthesia (1936). 

Trichlorethylene produced anesthesia by inhalation in the rat (Krantz, 
Carr, and Musser [1935]). In the rat and rabbit, trichlorethylene 
anesthesia is accompanied by considerable stimulation of the skeletal 
musculature. In the rabbit the use of the agent results in a slight 
hyperglycemia. Trichlorethylene failed in their experiments to block 
nerve conductivity, on direct application; judgment was based upon 
persistence of blood pressure and respiratory responses to faradization. 

Krantz, Carr, Musser, and Harne (1935) studied the action of tri- 
chlorethylene in rats and dogs (1935). In doses of from 1.0 to 2.0 e.e. 
by inhalation in dogs under ether anesthesia, trichlorethylene produced 
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a lowering of pulse rate and a fall in blood pressure. The respiration 
was generally slowed and deepened in amplitude. Coronary experi- 
ments are said not to show any consistent change in flow as a response 
to the drug. 

Striker, Goldblatt, Warm, and Jackson (1935) deseribed the his- 
tory of the use of trichlorethylene. 

Trichlorethanol: Hewer and Belfrage (1938) have studied trichlor- 
ethanol in eighteen patients. They report that the effects of the agent 
are much more variable in the human subject than those of avertin. 
There was one death in the eighteen patients. Another patient died 
an hour following operation from a ‘‘thyroid crisis.”’ 

Tribromethanol (Avertin): The Council on Pharmacy and Chemistry 
of the American Medical Association has prepared an extensive re- 
view of published reports on avertin with amylene hydrate (1937). 
This supplements the preliminary report of 1950. 

Mueller (1937) describes the use of avertin anesthesia in 5,019 cases. 
While she did not find any death to be due to this anesthetic agent, 
only a few of the deaths are described. The meager details supplied 
are not reassuring. A few of the causes of death as described follow: 


‘‘Autopsy showed chronic nephritis ana generalized arteriosclerosis 
with coronary sclerosis, massive atelectasis of the left lung and lobu- 


lar pneumonia, as well as degeneration changes in other organs of the 
body’’; ‘‘postoperative shock’’; ‘‘myoeardial failure’’; ‘‘coronary 
oecclusion’’; ‘‘ecoronary embolus’’; ‘*‘ postoperative shock’’; ‘‘arterio- 
sclerotic heart disease’’; ‘‘shoeck was an outstanding feature, and 
; ‘‘patient ... had a stroke two 


’ 


pneumonia was a terminal condition’ 
days later’’; ‘‘considerable mucus in the lower respiratory tract (at 
operation) ... moist rales continued ... bronchopneumonia .. . died 
on fifth day’’; ‘‘died fourteen days postoperative with uremia and 
hypostatie pneumonia’’; ‘‘ pneumonia developed . . . toxie myocarditis... 


‘ 


overwhelming toxemia . .. was the cause of death’’; ‘‘coronary 
sclerosis ... a lobular pneumonia, moderate pulmonary edema and a 
right hydrothorax’’; ‘‘lobular pneumonia . . . left hydrothorax, pul- 
monary edema, and fatty infiltration of the myocardium.’’ ‘‘An 


analysis indicates that none of these could be classified as strictly an 


b] 


anesthetic death.’’ Perhaps not. Such decisions are hard enough, if 
not impossible, to make at times, and this reviewer is not presumptu- 
ous enough to make an attempt to label any of these deaths as due to 
the avertin, but he does want to take exception to the statement made 
in several places in the paper that ‘‘death occurred so late as to be 


’ Among other instances, this statement 


unrelated to the anesthetic.’ 
was made in regard to a 44-year-old woman dying of uremia and 
hypostatic pneumonia on the fourteenth postoperative day. Kidney 
damage produced by avertin might well result in a fatal outcome 
fourteen days following the initial injury. Deaths from cerebral 
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thrombosis and coronary thrombosis following an interval of low 
blood pressure in arteriosclerotie persons might produce fatalities 
many days following the anesthesia. In many cases the problem of 
what truly represents an anesthetic death is almost hopelessly difficult. 

In this series, avertin was used in a disquieting number of patients 
having liver or kidney disease. 

Shipway (1936) describes the use of avertin in 1,600 anesthesias. 
Many anesthetists will not agree with his statements that ‘‘Given in 
accordance with established principles avertin can be used with 
complete safety’’ (italies by the reviewer), and that ‘‘liver and kidney 
disease are not contraindications to its use. ...”’ 

Leveuf and Boureau (1937) eall attention to their observation (on 
1,162 children) that they have occasionally encountered (just how 
often is not clear) children who appear to be abnormally sensitive 
to reectanol (tribromethanol) anesthesia, even to from 70 to 80 mg. 
per kilogram doses, the sensitivity being evidenced by notable fall in 
blood pressure or a shocklike state. The frequency of this occurrence 
was at least great enough to cause them to abandon the use of this 
agent when confronted by the necessity of undertaking potentially 
shocking operations. 

Beecher (1938) has described the results of a study of seven years’ 
use of avertin at the Massachusetts General Hospital in 3,666 patients. 
Seven deaths occurred in which the avertin appeared to have played 
an important role. In four of the cases, avertin should today be recog- 
nized as contraindicated. Even after elimination of these cases, three 
remain, giving a possible death rate of 1:1,200 far too high a rate. 

Six of the seven patients who died showed an immediate depression 
after avertin with amylene hydrate was given. In the seventh the de- 
pression did not appear until the end of a short operation. Cyanosis 
was frequently recorded. Only one patient of the seven recovered 
full consciousness; one other was, at best, drowsy and confused; five 
did not recover consciousness. Pulmonary edema was a terminal 
feature in half the cases. In three cases the condition appeared 
strikingly reminiscent of damage due to chloroform, and one is com- 
pelled to add, reminiscent also of anoxia. 

The suspicion that tribromethanol and chloroform produce similar 
toxie effects is not new. Tribromethanol, the chief anesthetic agent in 
avertin with amylene hydrate, bears the same relationship to ethyl 
aleohol as chloroform bears to methane. In the case of both methane 
and ethyl alcohol, the anesthetic action has been greatly intensified 
by the substitution of three halogen atoms for three hydrogen atoms. 
Traces of bromine have been found in the breath and the sweat 
after the administration of avertin. The drug is generally believed 
to be detoxified in the liver by conjugation with glycuronie acid and 
then excreted as a complex organic compound of bromine. 
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It has been assumed that the chloroform-like toxic effects are pro- 
duced only by large doses. That this is not the case was shown by 
the data presented here. Although much dwelling on the chloroform 
analogy is not justified by the evidence at hand there are clinical, as 
well as theoretic data to suggest that the observed similarities in effect 
are more than chance. 

Attention should be drawn to the fact that the great majority of the 
‘ases reported describe the use of avertin with amylene hydrate in 
adults. Children appear to tolerate the drug better than adults. How- 
ever, death in the 12-year-old patient reported here is a reminder that 
children are not immune to the toxie effects of the drug. 

It is useless to consider mortality figures for a given anesthetie in 
any but the most general terms. The data usually presented deseribe not 
the total death rate, which may not permit accurate evaluation, but 
rather how often the circulation fails and sudden death occurs. 

It is probable that any agent which produees fatalities with the fre- 
quency of avertin with amylene hydrate must injure a great many 
patients whose injuries go undetected or are attributed to the patient’s 
disease. 

The ratio of deaths to anesthesias presented here cannot be considered 
in any precise mathematical sense. 

Barbiturates: The Council on Pharmacy and Chemistry of the Amer- 
ican Medical Association has prepared an extensive preliminary report 
on evipal soluble. 

Garofalo (1938) has reviewed the present status of pentothal as an 
anesthetic agent. 

Pratt, Tatum, Hathaway, and Waters (1936) report preliminary 
pharmacologic and clinical examination (forty-five patients) of in- 
travenous sodium ethyl (1-methyl-butyl) thiobarbiturate. This pre- 
liminary trial justified further study, they believed. 

In a study of fourteen thiobarbituric acid derivatives, Gruhzit, Dox, 
Rowe, and Dodd (1937) found that, while intravenous administration 
induces nearly instantaneous anesthesia of brief duration and quiet 
recovery, anesthetic doses cause considerable circulatory congestion, 
stasis, and oftentimes hemorrhages in the lungs, liver, kidneys, and the 
central nervous system. They found two agents to be worthy of 
clinical trial: isoamylethylthiobarbiturie acid and (1-methyl-butyl) 
thiobarbituric acid. 

uber and his co-workers (1938, a)* report that the sodium salts 
of evipal, pentobarbital, ortal, and amytal depress the cardiae vagus 
nerves in dogs, cats, monkeys; pentothal, thioethamyl, and thiopento- 
barbital may increase the responsiveness of the heart to vagus nerve 
stimulation. 


*See also Gruber and co-workers (1938, b). 








RECENT ADVANCES IN SURGERY 
ore LOCAL ANESTHESIA 
Reviews.— 
Lundy (1936) has reviewed the established as well as the newer 
local anesthetics. His article makes an interesting supplement to the 
classic report of the Committee of the American Medical Association, 
(Mayer 
[1924]). Seevers (1939) has presented a useful review of local as 


“The Toxie Effects Following the Use of Local Anesthesia’’ 


well as general anesthesia. Other reviews dealing with the local anes- 
thetic agents are by Schaumann (1938) and Cook (1938). 
Methods of Evaluation. 

Tests: Following preliminary studies, attempts to evaluate new local 
anesthetic agents usually proceed along two lines: first, clinical, to dis- 
cover if the agents in question are equal to or superior to well-known 
compounds in regard to efficiency of action and toxicity; and, second, 
to find and express any relationships between chemical constitution 
and pharmacologie action. When such relationships are under con- 
sideration, methods must be employed that will express the relative 
potencies of agents which show wide variations in intensity of their 
actions. Sinha (1936, a) has dealt with these problems in an at- 
tempt to determine the approximate accuracy of the chief methods 
used in the assay of local anesthetics: 

Sinha has demonstrated the interesting fact that the addition of 
epinephrine to local anesthetic solutions greatly alters their relative 
potency (Table III). 

TABLE IIT 
EFFECT OF EPINEPHRINE IN ALTERING RELATIVE POTENCY OF SEVERAL LOCAL 


ANESTHETICS (HUMAN WHEAL) 





- WITHOUT EPINEPHRINE | EPINEPHRINE HYDROCHLORIDE 
1:50,000 


CON- = Hcl — aan : CO 
DRUG CENTRATION DURATION OF DURATION - 
(%) nue RATIO OF om acne RATIO OF 
. ACTIVITY * : : ACTIVITY 
(MIN.) (MIN. ) 


Procaine HCl LO 18-22 160 
4 0.1 90-35 Ze 155 
¥ 0.25 22-27 160 4 

Z 0.25 17-21 - 75 0.5-1.0 





*The ratio of activity was calculated from the reciprocal of the concentration re- 
quired to produce an action of equal duration. 

X, pyrazoline derivative. 

Y, Z, quinoline derivatives. 


In most of the cases studied no simple linear relation between time 
and concentration exists; therefore, differences in local anesthetic 
potency cannot be estimated by measuring differences of duration of 
action. As Sinha points out, merely because drug A produces an action 
twice as long as drug B at the same concentration, it does not follow 
that A is twice as potent as B. 

A very high degree of accuracy cannot be obtained with any of the 
usual tests. Their use lies in indicating gross differences in activity. 


Unfortunately it is not possible to obtain any absolute value for local 
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anesthetic potency. Relative values, however, can be expressed; but 
these appear to be valid for only a given set of experimental econdi- 
tions. Probably the simplest method for comparing relative potency 
of local anesthetics (Sinha) is to measure the concentrations which 
produce local anesthesia for some standard time. The rabbit’s cornea 
method or the wheal method can be used. 

Toxicity: The local anesthetic activity of an agent is significant 
only when considered in conjunction with its toxicity. The lethal effect 
of a local anesthetic agent upon mice is inadequate for a consideration 
of toxicity even in that animal. This must be supplemented by informa- 
tion as to drug effects upon vital centers. For example, cats anesthetized 
with chloralose can be used to study the drug effects on blood pressure 
and respiration. Sinha’s article (1936) is a good example of a detailed 
study of toxicity of local anesthetic agents. One requirement of a good 
local anesthetic agent is that it be nonirritant in the necessary concen- 
trations. When the rabbit’s cornea method is used, points for considera- 
tion are vascular engorgement, pitting of the cornea, and conjunctival 
edema. With the wheal method, hyperesthesia, redness, and edema of 
the wheal are important. 

Clinical Use of Long-Lasting Local Anesthetic Agents.— 

Eucupin: Eueupin (isoamylhydrocupreine) (Morrison [1938]), a 

synthetic alkaloid closely related to quinine and usually employed as the 


dihydrochloride, is a fine, white crystalline powder with a very bitter 


taste, soluble in fifteen parts of water and in alcohol. Alkalis pre- 
cipitate it. The pharmacologic action of eucupin resembles that of 
quinine. Large doses of its salts stimulate the vagus and the medullary 
respiratory centers. Perfusion experiments indicate that the drug 
‘auses relaxation of smooth muscle. It diminishes the pressor effect 
of epinephrine; therefore, when eucupin is used as a local anesthetie, 
somewhat more epinephrine must be added than with other anesthetics 
if capillary ooze is to be reduced. 

Direct application of eucupin, 1:1,000 solution, paralyzes sensory 
nerve fibers. Absorption following hypodermic injection is very slow, 
sometimes requiring days. It is destroyed in the body. It has bae- 
tericidal powers (Morgenroth), and is said to destroy hemolytic 
streptococci in 1:40,000 dilution, and Staphylococcus albus in 1:16,000 
dilution. 

While eucupin is an efficient local anesthetic agent, its action is slow 
because of slow diffusion. Before anesthesia is produced it may give 
rise to a burning sensation and may, therefore, be used in conjunction 
with 1 per cent procaine. Solutions of eucupin stronger than 0.2 per 
cent probably should not be used (Morrison) because of the danger of 
tissue injury. Idiosyncrasy is sometimes observed as it is with other 
quininelike compounds. 
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Morrison (1938) describes the use of eucupin, 1:1,000 to 1:500, in 
1 per cent procaine to relieve the pain for from twenty-four to forty- 
eight hours following tonsillectomy. The drug may be used in oint- 
ment form to control itching and soreness of the skin. 

Laszlo and Hauck (1938) have used an eucupin-proeaine solution 
for local anesthesia in 300 tonsilleectomies. They used eucupin in 0.1 
per cent solution for the first 100 cases. Since then they have found 
0.2 per cent solution more satisfactory, in each case with 1.0 per cent 
procaine and with epinephrine added. Many patients were free from 
discomfort for twenty-four hours, and a few for forty-eight hours. 
They encountered no local tissue reactions; no general toxic symptoms 
have appeared. Healing has not been delayed. 

Hirsch (1938) recommends the use of eucupin-procaine solution in 
nerve-block anesthesia for tonsillectomy. He has used 0.1 per cent in 
twenty cases and 0.2 per cent in the last thirty cases. Anesthesia lasts 
for an average of twenty-four hours. 

Irwig (1938) recommends the use of eucupin oil injections in treat- 
ing acute and chronie low back pain in more than 100 cases. He has 
observed no undesirable aftereffects. The oil is injected intra- 
muscularly on one or both sides in from 1.5 to 2.0 ¢.e. amounts, rarely 
more. Following injection, the area is massaged forcefully. The 
paper does not make clear the duration of the anesthesia. In another 
paper (1939), he again recommends the use of eucupin (0.1 per cent) 
in oil (sweet almond oil, or iodized oil to show on x-ray) in treating 
low back pain. 

Bowman (1938) has used isoamylhydrocupreine, eucupin 1:500 plus 
1 per cent procaine with satisfaction in treating lesions of the anorectal 
region. Little sensation returns for from two to three days following 
the injection. He states that isoamylhydrocupreine can be boiled 
and that it is compatible with epinephrine. It is water-soluble and can 
be used in Ringer’s solution or in normal saline solution. He states 
only that he has used it for six months; the number of cases is not 
given. 

Eueupin blocks (0.1 per cent solution with 1.0 per cent procaine) 
are being used with considerable satisfaction to relieve the postopera- 
tive pain of anorectal surgery at the Massachusetts General Hospital. 
It has also been used to obtain prolonged block of sympathetic nerves. 
In such eases it is used with considerable caution, for there is some 
danger of sloughs with agents of this nature. 

Nupercaine in Oil: Simmons (1936) recommends the use of nuper- 
caine in oil injected locally to give a prolonged anesthesia for hemor- 
rhoidectomy. This anesthesia, he says, persists throughout the major 
part of the convalescence, from seven to ten days. Loeal infection is 
listed as a contraindication. Fear of sloughs or abscess development in 
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even the ‘‘clean’’ cases will prevent many from using this technique. 









Block, Greene, and Wiltrakis give more specific data on this point in 





the following article. 
Block, Greene, and Wiltrakis (1938) report the use of nupereaine in 






oil for the alleviation of postoperative pain in 100 hemorrhoidectomies. 






It is not used for the operative anesthesia. One patient had a loss 






of sphincter tone for seventy days. Anesthesia lasted about two weeks 





in most patients. There were twelve complications in 100 eases: five 
, 






painful indurations with slough; five ‘‘chemical abscess formations’ 






‘fone severe case with extensive involvement of the perianal and rectal 





regions culminating in the formation of a bilateral ischiorectal abscess, 
with extension into the perineum. ... He became extremely toxic, ... 






gradually subsided after an illness of two months’’; one patient de- 






veloped edema of the rectal mucosa immediately after injection of the 





nupereaine in oil. Exeluding the long ease deseribed above, the dura- 






tion of complications averaged 28.9 days in duration. 






If this list of twelve complications in 100 hemorrhoidectomies does 





not contraindicate the method to most readers, several contraindiea- 






tions are appended: Acute abscesses or suppurative processes around 





the anal canal or rectum, sloughing piles, diabetes, debilitated condi- 






tions, syphilis. 







Miscellaneous.— 





Tuohy (1939) finds that metyeaine used for blocking individual nerves 
produces anesthesia quicker, and it lasts about 50 per cent longer than 





that produced by procaine. For injection 1.0 per cent is used; for 
topical application, from 2.0 to 4.0 per cent. On intravenous injection 







metyeaine is two or three times more toxie than procaine. 





Green (1937) describes the use of anueaine in oil (4.0 per cent 






butesin, 5.0 per cent benzyl alcohol, 1.0 per cent procaine, and 90 per 





cent sweet almond oil) for anorectal surgery. Although he finds it satis- 






factory, he reports among other complications in the 273 cases, two cases 






of prolonged sensory anesthesia (one and three months), one of super- 





ficial necrosis, and two with deep abscesses. 
Woodbridge (1938) has considered some of the important minor 
points in local anesthesia. He particularly stresses the use of small 






quantities of vasoconstrictor solutions with the local anesthetic agent. 
Sievers and McIntyre (1938) have studied the toxicity and potency of 






ten new benzoyl derivatives. Four of these local anesthetics merit 






further study. They point out the inadvisability of using subeutaneous 






injections of new local anesthetics in an effort to determine anesthetic 






potency. The surface anesthesia resulting from this may not give a 





true indication of the strength of the agent. 





Quinoline compounds having a basic side chain of ‘‘adequate 





length’’ in position 8, Sinha (1936, b) finds, produce a strong local anes- 







thetic action both on application to mucous membranes and when 





applied intradermally. He also shows that side chains containing two 
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amine groups are superior in their anesthetic effects to side chains con- 
taining a single amine group. 

Edwards (1936) deseribes his use of insterer’s technique for pro- 
ducing splanchnie anesthesia as a preliminary to gastric surgery. He 
considers it indicated as the anesthesia of choice in aged or debilitated 
patients, for surgery for hematemesis, and as anesthesia on trial in 
routine gastric cases. To him, the chief disadvantage is the tendeney 
of the patients to develop ileus; four of fourteen gastrectomies de- 
veloped subacute dilatation of the stomach. 

Splanchnie block has been used with considerable satisfaction by 
Allen (1940) in gastric surgery at the Massachusetts General Hospital. 

Maxeiner, Sedgley, and Culligan (1934) recommend the use of 
anterior splanchnic block coupled with local anesthesia when it is dis- 
covered that the surgery contemplated will require a longer time than 
the spinal anesthesia already in effect will last. The splanehnie anes- 
thesia should be induced before the spinal anesthesia wanes. 

Procaine: Leriche has, in the past several years, produced a veritable 
snowstorm of brief papers concerning the various uses of nerve-block 
anesthesia in treating a variety of conditions, from sprained ankles 
to subdeltoid calcifications. Ilis papers are based upon the following 
reasoning: ‘‘In articular traumatism (for example) there is no lesion 
of the ligament per se, but rather one in the nerve endings in these 
ligaments. These terminal twigs are the sensory origin of the reflex 
that ensues, and it acts upon the articular trophism and on the 
vascularization of the... muscles. The rationale of the procedure is to 
block the sensory nerve endings, thus stopping the abnormal excita- 
tion. This breaks up the reflex by interrupting the vicious eyele 
arising from the vasodilatation which in turn has been constantly re- 
exciting the sensory nerve endings.’’ A few specific references follow. 

Leriche (1937) has stated the ‘‘rules’’ for therapy of articular frae- 
tures by procaine hydrochloride infiltration of ligaments and im- 
mediate active mobilization. 

Kiser (1936) reports the use of procaine (10 ¢.e. of 2.0 per cent plus 
1:50,000 epinephrine) injected into the painful periarticular space 
in cases of sprained ankle, with successful results in six, and unsuc- 
cessful in one. This is based primarily upon the work of Leriche. 

Jung and Christéas (19388) report the use of procaine infiltrations 
in treating three cases of fractures of the vertebral column. 

Leriche and Jung (1988) describe the treatment of subdeltoid eal- 
eification by novoeain infiltration, with disappearance of the calcium 
deposit. 

Goinard (1935) describes the relief of edema caused by phlebitis 
when the lumbar sympathetices were injected. 


Ochsner and DeBakey (1939) describe the treatment of thrombo- 


phlebitis by novoeain block of the sympatheties. They follow Leriche 


in believing that the clinical manifestations in thrombophlebitis are 
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due largely to the vasomotor reflex which originates in the thrombosed 
segment, and that the symptoms ean be completely relieved and con- 


valescence shortened by blocking the sympatheties, and breaking the 


reflex. They believe that the manifestations are due less to the asso- 
ciated venospasm than to an arteriospasm. 

Rovenstine (1939) has used block of the intercostal nerves in the 
treatment of fractured ribs, with great relief of pain and muscle 
spasticity. 

Desplas and Pertus (1938) have described three cases of pulmonary 
emboli in which procaine hydrochloride infiltrations of the stellate 
ganglions (10 to 20 ¢.., 1 per cent, each side) have been employed 
in therapy. Two patients died, and one recovered. In these patients 
considerable improvement, both subjective and objective, was ob- 
served following injection. Chiefly, improvement was observed in the 
pain, the anxiety, and the respiratory function. Although some im- 
provement occurred in the circulatory system, the change here was 
less marked. 

THE RESPIRATION 


Schmidt (1938) has excellently presented recent material dealing with 
the respiratory function during anesthesia and also during childbirth. 

Behnke (1938) has emphasized in a picturesque way the dangers of 
low oxygen tensions too often used with nitrous oxide. He calls atten- 
tion to the fact that a gas mixture containing 14 per cent oxygen is 
equivalent, as far as the oxygen goes, to breathing air at an altitude 
of 14,000 feet. The use of a 90 per cent nitrous oxide-10 per cent 
oxygen mixture allows the patient an oxygen tension equivalent to 
that found at the summit of Mount McKinley. Such an atmosphere 
is presented to the patient with no opportunity for acclimatization. 


High Oxygen Therapy.— 

There are therapeutic indications for the use of both low and high 
percentages of oxygen. 

Boothy, Mayo, and Lovelace (1939) consider the rationale of and 
the indications for the administration of 100 per cent oxygen. 

Oxygen is carried in the blood by two processes—a small quantity 
in simple solution, and a large quantity in chemical combination with 
hemoglobin. The partial pressure of the oxygen in the inspired air 
is an important factor in the determination of the quantity of oxygen 
the blood will transport. Consider that the amount of oxygen in 
100 ¢.c. arterial blood is about 19.5 @.e. in a normal adult breathing 
air. When he breathes 100 per cent oxygen, this increases 3.0 ¢@.¢., a 
15 per cent increase. Under normal circumstances this may be of 
negligible importance ; but under several common pathologie conditions, 
the small increase may be of vital importance. For example, when the 
circulation rate is decreased as it is in shock, the blood may give up 
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80 per cent of its oxygen load instead of the normal disbursement of 
half this quantity, as it passes through the capillaries. The venous 
blood is only 20 per cent saturated when 80 per cent is given up in 
the capillaries. If the person breathes 100 per cent oxygen instead of 
air, the oxygen content of the capillary blood increases 15 per cent, 
under the circumstances, this is of great importance, for it is the 
equivalent of about a 50 per cent increase in the oxygen pressure in 
the tissues. 

The application of heat to patients also significantly increases the 
partial pressure of the oxygen in the body. An inerease of 2° C. in 
body temperature results in a 3 mm. inerease in the partial pressure 
of oxygen, approximately a 15 per cent increase. A further advantage, 
of course, of adding heat is the increase in the rate of the circulation 
which, in turn, improves the oxygenation of the tissues. 

The administration of 100 per cent oxygen results in working the 
nitrogen out of the body. Fine and his associates (1938), in an ex- 
cellent study, have taken advantage of this and used inhalations of 
100 per cent oxygen to remove a large part of the nitrogen in ob- 
structed portions of the bowel, or from the ventricles of the brain 
following air injection in encephalography. 

The administration of 100 per cent oxygen has been found to be of 
use in deciding whether a strangulated segment of bowel is viable. 
If at operation its color definitely improves on the administration of 
100 per cent oxygen for a few minutes, the segment will probably 
survive, provided administration of 100 per cent oxygen is continued 
in the convalescence. Shock, pulmonary collapse, subcutaneous emphy- 
sema, severe headaches, ‘“‘hangovers,’’ and seasickness may all be 
improved by 100 per cent oxygen. Boothby and his associates suggest 
that its use will aid in combatting anaerobie infections in ‘‘gas gan- 
erene’’ and in tetanus. Many types of heart disease will respond 
favorably to high oxygen tension in the air breathed. 

It is well known that a definite toxie action may be associated with 
the use of high oxygen percentages under certain circumstances. Al- 
though it has been used in more than 800 patients, Boothby and his 
associates have not observed any signs of pulmonary irritation. Prob- 
ably a safe schedule is the use of 100 per cent oxygen for twelve hours, 
alternated with twelve-hour periods of from 50 to 70 per cent oxygen 
in the air inspired. 

Convenient masks are described for the prolonged use of high 
oxygen percentages in the air breathed (loe. cit). 

Depression of Respiration by Oxygen.— 

Marshall and Rosenfeld (1936) have acknowledged the earlier find- 

ings of Mosso (and of Henderson) that, when two conditions are 


present, (1) central nervous system depression, and (2) anoxia, the 


breathing of oxygen may cause respiratory depression. They have 
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studied this in dogs, cats, and rabbits, and they find that, under cir- 






cumstances of depression such that the respiration is being maintained 






by impulses arising in the carotid sinus or the aortic arch and due to 






anoxemia, any events which interrupt these impulses, such as denerva- 





tion of the carotid sinus and aortie arch or breathing of oxvgen, may 






result in respiratory failure. This phenomenon could not be elicited 






under all types of depression but chiefly appeared under phenobarbital, 






phenobarbital and morphine, under pentobarbital, and under chloralose 





in large dosage. 






Under chlorbutanol or urethane little or no oxygen depression could 





be produced. 






If the anoxia leads to hyperventilation, CO, may be thrown off to such 






an extent that, when oxygen is supplied and the anoxia relieved, the 






respiration fails from low CO,. Marshall and Rosenfeld have shown 






in these experiments that, even when CO, is inspired (5 to 7 per cent), 






oxygen still produces a respiratory depression and apnea. 






Depression of respiration by oxygen in depressed persons is illustrated 





by clinical cases of Burstein and Rovenstine (1939). 





Sensitivity to Low Oxygen Tension.— 





Dogs were anesthetized with chloralose by Binet and Strumza (1937) 





and then subjected to various low oxygen tensions in the air breathed. 





The variations of resistance to the anoxia encountered are directly 






related to the degree of anesthesia of the animal. A deep anesthesia 






earries with it a particular vulnerability. The nearer the animal ap- 






proaches awakening, the more its resistance to anoxia increases. 






Some have thought that, since the respiratory exchange diminishes 






with deepening anesthesia and reduction in metabolic activity occurs, the 






organism was less sensitive to oxygen shortage during anesthesia than 
normally. Against this belief, Binet and Strumza (1937, 1988) state 
that as a result of their studies they have come to the conelusion that 








deep anesthesia produces in the organism a particular sensitivity to 





diminution of oxygen tension in the inspired air. They have used 110 






dogs under chloralose. 





TABLE IV 






THEORETIC 
OXYGEN TENSION ALTITUDE 















(%) ( METERS ) 
Less than 45 minutes after the injection of the 
anesthetic, respiratory arrest occurs at: 4.67 11,000 
At 120 minutes after the injection of the anes- 
thetic, respiratory arrest occurs at: 3.09 13,000 
At 240 minutes after the injection of the anes- 
thetic, respiratory arrest occurs at: 2.41 15,000 





The large series of dogs diminishes the hazards of the doubtlessly great 
variations in response to low oxygen tensions of the individual subjects. 






Dogs appear to be considerably tougher than men in withstanding low 










RECENT ADVANCES IN SURGERY 953 


oxygen tensions. Of course, not only the tension at which failure of the 
respiration occurs, but also the length of time a given tension can be 
withstood, is important. Binet and Strumza found that resistance in- 
creases as the anesthesia lightens. An abrupt increase in resistance 
occurs only when most of the chloralose has been eliminated. They have 
attempted to control vagal and carotid sinus effects and conelude that 
general anesthesia (chloralose) has a direct action upon the respiratory 
center; the deeper the anesthesia, the more easily anoxia precipitates 
respiratory failure. 

Carbon Dioxide. 

Waters (1936) has deseribed the history of the CO, absorption 
technique. A prolonged experience of trial and error has been respon- 
sible for the approved form of soda-lime containers now in use. The 
oulding criteria here are: lack of resistance to breathing, maximum 
absorption of CO,, and complete homogeneous utilization of the soda 
lime with corresponding long life of the canister. In the successful 
clinical applieation of the carbon dioxide absorption technique, three 
factors stand out for consideration: (1) A free airway from alveoli 
to breathing bag is necessary; (2) leaks must be avoided; and (3) 
the dead space of the system should be reduced as far as possible. 

Advantages of the CO, Absorption Technique: Waters (1936) has 
ably summarized the advantages of the CO, absorption technique, and he 
calls attention, among other points, to: (1) Breathing bag proximal to 
patient’s head allows good view and easy moving of patient (to-and-fro 


filter); (2) fire hazard reduced when cautery used; (3) surgical team 


spared dulling anesthetic vapors; (4) waste of anesthetic agents used 


eut to a minimum; (5) better and more physiologic control of patient 
effected. The patient breathes a warm moist vapor, not a cold dry one, 
and body temperature is less apt to fall; (6) respiration, of paramount 
importance as sign in anesthesia, can be studied as to character, rate, 
and minute volume. 

Disadvantage of the CO, Absorption Technique: The inexperienced 
or dull anesthetist may get into trouble through ignorance or careless- 
ness. 

Abuses: First, the quiet breathing usual with the absorption technique 
may permit slight degrees of respiratory obstruction to go unobserved 
by the careless, with considerable physiologic disturbance. Second, the 
deliberate use of high CO, atmospheres is dangerous, and, third, some 
apparatus has too much resistance to breathing. 

Lundy, Tuohy, and Adams (1938) state that synthetic earbon dioxide 
has been used as a respiratory stimulant in 84,202 cases and that ‘‘if un- 
toward results were due to the use of this gas, they have not been evi- 
dent to us, and in many instances it has been used to advantage. ’’ 

As Waters points out, it is important to remember that CO, is a waste 
product of the body’s metabolism, and that preliminary medication, 
anesthetic agents, and anesthesia technique in many eases are respon- 
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sible for conditions which result in a rise in the body’s CO, content, 
whether through respiratory depression or increase in the respiratory 
dead space. The anesthetist should be aware that excess CO, produces 
a rise in blood pressure; hyperpnea occurs, followed by a fall in blood 
pressure and depression of the respiration, and unconsciousness occurs. 
Apnea appears. If hyperpnea and a rise in blood pressure do not follow 
the administration of CO, (unless the subject is deeply anesthetized), 
an overdose is probably present. 

The experimental work of Seevers, Waters, and their collaborators 
has shown that acapnia is not the usual cause of surgical shock as has 
been taught by Yandell Henderson. 

This article also calls attention to the fairly well substantiated point 
(ef. Heymans) that the use of CO, in the inspired air of persons having 
considerable vasomotor paralysis (cf. spinal anesthesia) is dangerous, 
for, here, the central effects of CO, are lost in the paralyzed area and 
the local effects of CO, on the vessel walls result in their dilatation and a 
fall in blood pressure.* 

Attention is called to the dangers of postanesthetic hyperventilation 
with oxygen and CO,. Both oxygen and CO, are so rapidly absorbed 
from the alveoli that, when the CO, stimulus is removed, or if the alveoli 
become blocked temporarily (or permanently) by mueus, collapse is 
likely to oceur due to absorption by the blood of the contained gases. 
If such hyperventilation is to be carried out, air should be utilized. 
Then a high percentage of slowly absorbed nitrogen remains in the 
alveoli, and the tendency to atelectasis is minimized. 

Helium in Anesthesia.— 

Sykes and Lawrence (1938) find that with a constant obstruction 
in the airway about twice as much time is required to ‘‘breathe to the 
exhaustion point’? when a helium-oxygen mixture is used as when 
air is breathed. They did not state whether the subjects used were 
aware of which mixture was being employed. This knowledge might 
unconsciously be a factor. They recommend the use of a helium- 
oxygen mixture during anesthesia when a respiratory obstruction is 
present or when it is essential to spare as much muscular effort as 
possible. 

Eversole (1938) reports the use of helium in more than one hundred 
eases, generally for the relief of respiratory obstruction. Although only 
infrequently indicated, he reports it to be of considerable value in cases 
of postoperative tracheal edema, compression of the trachea by post- 


operative hemorrhage, during laryngospasm, and as a breathing aid 


during partial respiratory paralysis such as that caused by spinal anes- 
thesia. 
Barbiturates and the Patency of the Glottis.— 

Burstein (1937) and Burstein and Rovenstine (1938) report that the 
elosure of the glottis following the intravenous administration of 


*See also Smith et al. (1939). 
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several short-acting barbiturates (sodium thioethamyl, evipal, amytal, 
nembutal, pentothal) in cats is due to stimulation of the parasym- 
pathetic division of the autonomic nervous system. 

The injections of the agents were made under standard conditions. 
When most of the animals coughed, sneezed, or hiccuped during the 
course of the anesthesia, cyanosis and dyspnea would quickly follow. 
Inspection of the glottis showed spastie adduction of the vocal cords. 
Where no spontaneous coughing occurred, inspection of the glottis 
showed hyperactive, adducted voeal cords. Lifting the epiglottis 
caused complete spastic closure of the glottis; cyanosis and eardiae 
failure ensued unless tracheal intubation was carried out. 


TABLE V 
HYPERACTIVE 
NUMBER OF SPONTANEOUS LARYNGEAL REFLEX 
ANIMALS LARYNGOSPASM FOLLOWED BY 
LARYNGOSPASM 


AGENT 


Sodium thioethamyl 37 

Evipal 10 
Amytal 10 
Nembutal 10 


Pentothal 1] 


Atropin (3 to 5 mg. per kilogram intravenously) always caused im- 
mediate relaxation of the cords, normal respiration, and a shortening 
of anesthesia time. 

An explanation is thus offered for the rarity of such occurrences 
following heavy atropine or scopolamine premedication, known to de- 
press the parasympathetic system. When obstruction of the airway 
occurs during barbiturate anesthesia, of most importance is the im- 
mediate introduction of an intratracheal tube and the provision of 
adequate oxygen. 

The Mechanism of Anesthesia Accidents in Sublingual Phlegmons.— 

Weese (1939) has studied experimentally the role of the carotid sinus 
in the mechanism of anesthesia accidents in sublingual phlegmons. 
When, for example, evipal was administered to an animal having a 
characteristic abscess, no untoward event occurred provided the abscess 
was undisturbed. Subsequently, when a dog with a sublingual abscess 
had received one-half of the lethal dose of evipal and light pressure was 
applied to the abscess immediately after the injection, respiratory failure 
developed at once. Neither prolonged artificial respiration nor analepties 
counteracted this failure. In later experiments, when pressure was ap- 
plied to the abscess five minutes after the injection of an almost lethal 
dose of evipal, the course was normal. 


In another experiment, a dog was given a 60 mg. (per kilogram of 


body weight) dose of evipal. Pressure on the carotid sinus on the 
healthy side barely influenced the respiratory rate; but pressure on the 
abseessed side led to a reflex stoppage of respiration. The healthy side 
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was pressed again, and no respiratory effect was observed. Four minutes 
after the injection of evipal, pressure on the abscessed side was followed 
by only a slight respiratory effect. 

Evidence is offered that the effects observed are not due to a pain 
reaction. 

When the carotid sinus is denervated as a preliminary to the above 
studies, pressure on the abscess docs net lead to apnea. 


The following explanation by Weese is offered on the basis of these 


and many other similar studies: ‘‘If an abscess develops in the area of 


the carotid sinus, the nerve elements become more sensitive than nor- 
mally when a certain stage of inflammation is reached. Should one then 
stimulate the nerve elements, the physiologic inhibition on the respira- 
tory center, which continually acts on the center through perceptive 
nerves from the carotid bifurcation, will be greatly intensified. Conse- 
quently, pressure on such an altered area gives rise to a temporary 
or permanent respiratory failure with corresponding change in blood 
pressure, instead of only a transitory inhibition. Ilowever, this hyper- 
sensitivity diminishes during the course of anesthesia. If the anes- 
thesia is deep enough, it vanishes completely. ... This gradual disap- 
pearance of the respiratory reflex seems to me to be due to the slowly 
induced anesthesia of the nervous elements in the carotid bifureation 
itself.’’ The anesthesia of the carotid sinus appears to lag behind 
the anesthesia of the central nervous system. 

Ether anesthesia depresses the vagus system much more than do the 
barbiturie acids. Probably this explains why in sublingual phlegmons 
accidents are more common under barbiturate anesthesia than under 
ether. However, if intravenous evipal is to be used, anesthesia deep 
enough to paralyze the vagus completely must be employed, and, 
furthermore, the operation should not begin until at least five minutes 
after the injection so that the vegetative nervous system is also cer- 
tainly anesthetized. 

Miscellaneous Points.— 

Flagg (1937) gives an interesting historical review of the intra- 
tracheal technique in anesthesia. He describes the technique and 
presents the arguments for and against it. 

Flagg (1938) makes a plea for the integration of anesthesia, resuscita- 
tion, and oxygen therapy, to be called pneumatology. 

Peoples (1938), in studying the effects of diethyl and divinyl ether 
(vinethene) upon the oxygen consumption of rats, finds that oxygen up- 
take increases with both agents under light anesthesia. Also, with both 
agents there is a reduction in oxygen consumption during deep anes- 
thesia, greater in the case of ethyl ether. Peoples observes that there 
seems to be a critical depth of anesthesia below which the rate of oxygen 
consumption abruptly falls, perhaps indicating a sudden change in 
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cellular metabolism of most of the body. Certainly it is unlikely that 
the oxygen consumption of any one type of tissue could fall enough to 
reduce the total metabolism by 50 per cent. 

In 1934 Guedel and Treweek presented a paper on ether apnea. Bur- 
ford (1937) reports his experiences with deliberately induced apnea 
during anesthesia. He finds it useful and safe in so far as he has ob- 
served. 

Lawrence (1937) points out that, whereas the pharmacopeia allows 
) per cent free N, in NO, some gases contain as much as 15 per cent free 
N., thus reducing the anesthetic power and the oxygen allowable. 

Harris (1937) has considered from the physiologie point of view the 
deliberate use of anoxia in anesthesia, and, in particular, ‘‘secondary 
nitrous oxide saturation’’ which he heartily condemns as do most anes- 
thetists now that the evils of anoxia have been so clearly demonstrated. 

Lunsgaard and Van Slyke have shown that reliance on cyanosis as a 
clinical guide to anoxia is unwise, for the appearance of this sign de- 
pends upon the presence of a certain quantity of reduced hemoglobin in 
the blood and not upon the relative proportions of reduced and 
oxygenated blood. In one person this sign may appear with relatively 
small alteration in oxygen saturation, but not appear in an anemic 
person except in advanced asphyxia, or perhaps not at all. Sub- 
clinical anoxia can exist without cyanosis and yet be of a degree that 
would be injurious, if prolonged. 

Shaw, Steele, and Lamb (1937, a) have observed the effect of cone 
ether anesthesia on the blood oxygen of dogs. During this study they 
have found a progressive increase in the oxygen eapacity of the 
arterial blood and a decrease in the oxygen saturation of the arterial 
blood. The findings indicate the existence of an anoxie anoxia; where- 
as under spinal anesthesia (1937, b) an inerease in the oxygen satura- 
tion of the arterial blood was found, with a decrease in the oxygen 
content and saturation of the venous blood and an increase in the 
arteriovenous oxygen difference. The changes indicate the existence 
of a stagnant anoxia. 

THE CIRCULATION AND ANESTHETIC AGENTS 
The Effects of Various Agents Upon Cardiac Automaticity and Output.— 

Cyclopropane (Including some comparisons with ether and chloro- 
form): An early question to raise concerning any anesthetic agent 
is, what are its effects upon the heart? Cardiae irregularities during 
anesthesia have caused much concern, but rarely has this concern led 
to a controlled study of the phenomenon. Recognizing this, Meek, Hath- 
away, and Orth (1937) have made an excellent study of the effects upon 
cardiae automaticity of a sudden strain placed upon the heart, effected 


by means of a test dose of epinephrine under ether, chloroform, and 


cyclopropane. 
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As the authors point out, further studies of other cardiae properties 
are desirable, as, for example, the effects of the agents upon irritability, 
strength of contraction, length of refractory period, and conduction 
rate in the myocardium itself. 

Long ago Levy showed that chloroform might sensitize the eat’s 
heart to certain stimuli that lead to ventricular fibrillation. This possi- 
bility must be considered for each new anesthetic agent. Much in- 
formation indicates that observations upon heart effects in animals 
‘annot summarily be applied to man. Great stress is often laid upon 
the difference in the response of dogs and eats to epinephrine during 
chloroform anesthesia. Meek and his associates state, ‘‘ All the evi- 
dence with which we are familiar indicates that conclusions from 
experiments with anesthetics on the dog may be applied to man with 
much more certainty than those from the eat.’? Weidenhorn, Volini, 
and McLaughlin (1938) agree that dogs are more desirable than cats 
for eardiae studies of the anesthetic agents, for the electrocardiogram 
of the dog has great similarity to that of man. Admittedly it is more 
difficult to produce ventricular fibrillation in dogs under chloroform 


than in eats by the injection of epinephrine. 


Judging (Meek and associates) by the appearance of tachycardia 
after epinephrine injection, cyclopropane has an even greater sensl- 


tizing effect upon the ventricular automatic tissue than does chloro- 
form. 

In ether anesthesia it was found (Meek and associates) that auriculo- 
ventricular nodal rhythm is common after the injection of adrenalin, 
whereas chloroform favors ventricular extrasystoles, nodal and ven- 
tricular rhythms, and occasionally ventricular tachycardia and fibrilla- 
tion after large doses of epinephrine. Weidenhorn, Volini, and 
MeLaughlin (1938), as have others, have found similar effects 
from chloroform. Ventricular extrasystoles, auriculoventricular nodal 
rhythms, fast ventricular rhythms, tachycardia, and, on oceasion, ven- 
tricular fibrillation occur under cyclopropane. 

It is well known that ventricular fibrillation is more likely to oceur 
during light chloroform anesthesia than during deep. Under eyelopro- 
pane, most cardiac disturbances appear under deep anesthesia. The 
fact should not be overlooked that cardiac disturbances also can ap- 
pear under light cyclopropane anesthesia. For example, Meek and 
his associates found that, under their test conditions, eleven of seven- 
teen dogs developed tachycardia under light anesthesia, no small per- 
centage. The arrhythmia here was of shorter duration than it was 
under deep anesthesia. 

Taylor, Bennett, and Waters (1937) state, ‘‘Disturbances of pulse 
rate and blood pressure have in our experience occurred more often 
with eyclopropane than with other inhalation agents.”’ 
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Twice as many arrhythmias are found to be present under cyclopro- 
pane as under ether. The character of the arrhythmias is of consider- 
ably more importance than the number. When it is recalled that 
cyclopropane anesthesia, in distinction to ether, leads to the appear- 
ance of an ominous type of irregularity, multiple foeus ventricular 
extrasystoles which on occasion come in runs and sometimes finally 
end in ventricular fibrillation and death, a possible hazard of deep 
cyclopropane anesthesia becomes evident, and this perhaps offers an 
explanation of the sudden deaths of able-bodied persons under eyelo- 
propane anesthesia. 

While these facts are not adequate to label cyclopropane as an im- 
possibly dangerous agent, they certainly indicate that constant, 
meticulous observation of the heart must be carried out during anes- 
thesia under the agent. Careless disregard of reasonable warning 
signs may lead to the abandonment of an agent which has outstanding 
merit in some of its other qualities. 

The use of epinephrine (and probably other sympathomimetie 
drugs) is absolutely contraindicated in cyclopropane anesthesia. 

A number of sudden deaths of patients during cyclopropane anes- 
thesia offers a sharp warning of the desirability of further cardiac 
studies under this agent. 

Robbins and Baxter (1937) have studied electrocardiograms of dogs 
under cyclopropane anesthesia and have correlated them with the 
arterial concentrations of oxygen, carbon dioxide, and cyclopropane. 

In only one experiment (? If 13) did cardiac irregularities appear 
until some minutes after respiratory arrest; following this, auriculo- 
ventricular block, nodal rhythm, and multiple focus tachyeardia and 
fibrillation were variously observed. When the cardiac irregularities 
began, the arterial blood oxygen content was very low, on the average 
only 2.8 volumes per cent. The arrhythmias disappeared when arti- 
ficial respiration restored a normal blood oxygen level. Under these 
circumstances it was possible to increase the blood concentration of 
cyclopropane by as much as 30 per cent over the amount necessary 
for respiratory arrest, without heart damage, as judged by electro- 
‘ardiographie records. Robbins and Baxter conclude that the cardiac 
irregularities which develop at about the time of respiratory arrest 
are not due to a ecardiae effect of cyclopropane but to the extreme 
anoxia. This conclusion is based upon two points: (1) under artificial 
respiration a high blood concentration of cyclopropane can be built 
up without cardiae arrhythmias; and (2) it has been found by a num- 
ber of observers that irregularities similar to those recorded here ap- 
parently can be produced by anoxia. It was found that, if eyelo- 
propane were increased sufficiently, cardiac arrhythmias and failure 
ultimately resulted, probably due to direct action of cyclopropane 
upon the heart. 
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Evidence that some of the cardiac effects of anoxia are due to stimuli 
from the medulla is found in the fact that there are some differences 
in the dogs with intact vagi and those in which the vagi have been 
severed. In the latter group the lack of increase in the P-R interval 
and the absence of severe degrees of auriculoventricular block are char- 
acteristic. On the other hand, ventricular extrasystoles, nodal rhythm, 
and multiple focus ventricular arrhythmia were found in each group 
at about the same degree of anoxemia. Not all of the arrhythmias, dur- 
ing respiratory arrest then, are of vagal origin. 

Robbins and Baxter (1938) have determined the cardiae output in 
dogs according to the Principle of Fick. They found that the output 
increased in nine dogs under moderate surgical anesthesia with ecyelo- 
propane ; it equalled the normal in four dogs under very deep anesthesia ; 
and it decreased 28 per cent in five dogs under very deep anesthesia. 

The Barbiturates: Thiobarbiturates in clinical medicine are repre- 
sented chiefly by pentothal. 

Gruber (1937) first drew attention to changes produced by the thio- 
barbiturates in the electrocardiogram of dogs. Volpitto and Marangoni 
(1938) earried out similar studies in man. 

Gruber found that the first injection of pentothal produced disturb- 
ances in the electrocardiogram in most cases in dogs and that the seeond 
injection was always followed by disturbances such as alternate ven- 
tricular rhythm, premature contractions, and shortened P-R intervals. 
Similar observations were made in eats, rabbits, and monkeys. Morphine 
enhanced the appearance of these disturbances, while atropine was 
without effect. Epinephrine removed them temporarily or permanently. 

Kohn and Lederer (1938), studying eats, dogs, rabbits, and monkeys, 
found that not all the animals observed showed significant electro- 
cardiographie changes following the induction of pentothal anesthesia. 
Another group showed disturbances such as ectopic beats, alternating 
normal and premature rhythm, and disturbances in intraventricular con- 
duction. In some animals the P-R interval was shortened. This is not 
in agreement with the observations of Betlach (1937, 1938), Hafkesbring 
and MacCalmont (1938), and Volpitto and Marangoni (1938). 

Hafkesbring and MacCalmont (1938) object that they have been un- 
able to find any work in which the effects of the barbiturates upon the 
electrocardiogram were not masked by the use of other anesthetics (ef. 
Gruber) ; accordingly, they have studied the electrocardiograms of dogs 
and eats before, during, and after administration of the drugs (from 
one-third to one-half the fatal dose at intervals of from one to two 
weeks) in an attempt to determine the effect upon the myocardium 
during anesthesia, the degree to which the electrocardiogram returned 
to normal with the animal’s recovery, and the presence or absence of 


cumulative effects. 
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They state that earlier work has shown no tolerance in dogs and eats 
for the barbiturates; they refer to Eddy and state that they confirm 
these findings. However, these may be compared with other data in the 


ee 


section on ‘‘ Tolerance to Barbiturates.’’ 

Hafkesbring and MacCalmont conelude that the only cardiae effeets 
of anesthetic doses of barbital, amytal, and nembutal, as indicated by the 
electrocardiogram, were an increase in heart rate and a decrease in sinus 
arrhythmia. Complete recovery, as far as the eleetrocardiogram could 
indicate, was found on the day following administration of the drugs. 

Volpitto and Marangoni (1938) found in seventeen clinical trials that 
the electrocardiogram showed no deviation from normal in the QRS 
wave, P-R interval, or T wave under pentothal, sodium thioethamy], 
or evipal anesthesia. 

Betlach (1937) carried out repeated electrocardiographice studies on 
dogs over a considerable period of time and found that some variation 
in the electrocardiogram occurs from day to day in the control series, 
one or two of the variations being frequently found. His statement 
that sodium amytal and pentothal sodium caused no changes of signif- 
icance in the eleetrocardiogram does not agree with the findings of 
others (Gruber [1987], Kohn and Lederer [1938] ). 

Betlach (1938), on the basis of rather scant data, concludes that there 
is some evidence at least that electroecardiographie changes caused by 
barbiturates may result primarily from anoxia. This matter is of 
importanee, and much more information must be available before one 
can conclude that the intravenous barbiturates can be used with safety 
in patients with heart disease. At the Massachusetts General Hospital, 
after the use of several thousand administrations of intravenous bar- 
biturate anesthesias, the opinion is still held that these agents should 
not be employed in the presence of heart disease, particularly of the 
myocardial or coronary type. 

The great variation in response so often encountered when the 
barbiturates are used has been widely recognized as a hazard of the use 
of these agents. Less widely known is the possibility of a hazard of 
intermittent dosage during a given anesthesia. Veal and Reynolds 
(1938) have ealled attention to this in a paper on the subject. 

Their studies were made on does and eats. An initial intravenous 
dose of 20 me. per kilogram of body weight of pentothal sodium pro- 
duced a sleeping time of from seven to twenty minutes. As soon as 
various reflexes had returned, additional doses of from 3 to 5 mg. per 
kilogram were given. The duration of anesthesia inereased. It lasted 
from forty to fifty minutes. Finally, they report that, without any in- 
dication from the blood pressure or respiratory rate (both were eon- 
tinuously observed), an additional fractional dose would produce death. 


In another series of experiments the same initial dose was given and 


produced an anesthesia averaging twenty minutes in duration. As soon 
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as the reflexes had returned, the same dose was repeated. A much more 
profound anesthesia ensued, and some of the animals died. These experi- 
ments suggest that the animals could break down to a less toxie form 
only a certain amount of the agent, or, it seems more likely to this 
reviewer, that the system still contained a considerable quantity of in- 
completely detoxified breakdown products, capable of acting with the 
freshly added agent to produce profound anesthesia. Or it might be 
suggested that the organs had been so weakened by the initial dose that 
they were less able to tolerate the same-sized dose. It is clear from 
these and other experiments that reawakening and return of some 
reflexes do not indicate that the action of these drugs is complete. It 
is plain that the intermittent use of these agents cannot be likened 
to the intermittent use of, say, ether anesthesia. An ominous fact 
to be observed is that with each fractional dose of the barbiturate, the 
margin of safety becomes less. A lethal dose may be administered 
without adequate warning from respiratory, cireulatory, or reflex 
changes, according to Veal and Reynolds. Pentothal sodium does not 
seem to be a safe agent for prolonged anesthesia, even if administered 
by the fractional method. 

Reynolds and Veal (1938), in studying the effects of pentothal 
sodium in dogs and eats, observed that sudden moderate overdosage 
first produces cessation of respiration, but that, with continuous ad- 
ministration of small amounts, though only enough to maintain light 
anesthesia, signs of heart muscle poisoning appear. The longer the 
administration is continued, the more the danger seems to shift to 
abrupt failure of the circulation, without warning. 

Lundy, Tuohy, and Adams (1937) state that intravenous barbiturates 
are not as safe in children under 10 years of age as in adults. 

Tournade and Joltrain (1936) have considered much literature deal- 
ing with the cardiae and respiratory effects of evipan. 

Nowak (1938) states that evipal, pernocton, amytal, and avertin 
depress the reflex activity of the carotid sinus pressor mechanism but 
do not necessarily abolish it. Evipal and amytal gave, in his studies 
on dogs, the most consistent results with fair pressor responses. He 
econeludes that these drugs cannot be considered ideal for vasomotor 
studies chiefly because of their depressing effect upon vasomotor re- 
flexes. 

Tolman and Page (1938) have studied the cardiae output in arterial 
hypertension (produced by constricting the renal arteries) in unanes- 
thetized dogs as well as in dogs anesthetized with pentobarbital. They 
found that the cardiae output was not changed by the development 
of hypertension. The high blood pressure could, it seems, have arisen 
only through the mechanism of increased peripheral resistance. Light 
pentobarbital anesthesia did not change the cardiae output of either 
normal or hypertensive dogs; but when the anesthesia was deep enough 
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to depress the respiration, the pulse rate increased as did the cardiae 
output. Insufficient data to establish this are presented. It is recorded 
that marked cyanosis was present under deep anesthesia, and the infer- 
ence is drawn that the anoxemia is responsible for the increased 
cardiae output. It is regrettable that these observations were com- 
plicated by anoxia. 

Tribromethanol (Avertin): Morton (1935) observed seven patients 
with normal hearts and four with heart disease before, during, and 
after avertin anesthesia. The most frequent electrocardiographie 
change seen was an alteration in the form of the T wave. There was 
usually a decrease or reversal of potential, suggesting a change in 
the activity of the myocardium at the base of the ventricle, perhaps 
due to a direct action of the drug on the heart, to ¢ardiae anoxia, or to 
lessening of demands made upon the heart. Electrocardiograms of the 
isolated, perfused frog’s heart showed that avertin depressed the 
musele, but had little action on the pacemaker. 

Miscellaneous Agents: Widenhorn, Volini, and McLaughlin (1938) 
have studied in dogs the electrocardiographie effeets of these general and 
local anesthetics: ether, chloroform, avertin, nembutal, amytal, pento- 
thal, evipal, paraldehyde, and procaine. They found that ether pro- 
duces little change in the tracings; the most noticeable effect is 
pronounced sinus tachyeardia. Chloroform produced profound changes, 
nodal and ventricular extrasystoles, a prolonged P-R interval, and 
bradyeardia. Local anesthesia alone produced no changes. In general, 
they find the influence of anesthesia upon the electrocardiogram to be: 
‘“(1) Removal of vagal tonus with possible sympathetic stimulation. 
(2) Action on the intrinsic conduction system producing a delay in 
impulse transmission. (3) Induction of premature contractions of 
nodal and ventricular origin. (4) Possible anoxie factors influencing 
the heart muscle and the coronary circulation directly.’’ 

The paper by Chiariello (1937) contains further information. 
Ventricular Fibrillation. 

It is well known that under suitable conditions the injection of epi- 
nephrine into an animal under chloroform anesthesia will be followed by 
ventricular fibrillation and death. The cause of the fibrillation is not 
known. It has been suggested that chloroform alters the susceptibility 
of the myocardium so as to make it more susceptible to fibrillation, 
while epinephrine increases further the cardiae irritability and pre- 
cipitates fibrillation. The epinephrine also increases the load on the 


heart by increasing the peripheral vascular resistance. It has also been 


suggested that this precipitates the fibrillation of the altered heart. 
Shen and Simon (1938) find that ventricular fibrillation frequently 

occurs in dogs* when epinephrine is injected into them during light 

chloroform anesthesia. Procaine given intravenously to dogs (from 


*See article by Meek and associates. 
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4 to 5 mg. per kilogram) with the epinephrine during light chloroform 
anesthesia has a protecting action against this type of ventricular fibril- 
lation. The hazard of intravenous injection of procaine in man is too 
great if such large quantities must be used for him. 

Bouckaert and Heymans (1931) have observed in dogs (under 
chloralose) that section of the pneumogastrie nerves and denervation of 
both carotid sinuses prevents the adrenalin syneope during chloroform 
anesthesia, possibly due to the predominance of the sympathetic system 
and the hypersecretion of adrenalin after section of these nerves. The 
predominance of the sympathetic opposes the sharp dilatation of the 
heart provoked by the hypertension due to the sudden injection of 
adrenalin, and thus perhaps prevents fibrillation. They refer to the 
work of Douglas who has reported that a preliminary injection of 
adrenalin prevents the production of the adrenalin-chloroform syncope. 

Since Levy observed the effects of intravenous epinephrine in pro- 
ducing ventricular fibrillation in eats and dogs under chloroform 
anesthesia, a number of investigations have been e¢arried out to 
determine the mechanism of it and the means of protection against this 
type of ventricular fibrillation. 

Besides the specific action of epinephrine upon a heart already 
damaged by chloroform, it has been shown that the abrupt, sharp 
rise of arterial blood pressure which follows the administration of the 
epinephrine seems to play a role of importance in the production of 
this type of fibrillation. 

It is known that the hypertensive action of epinephrine can be sup- 
pressed or reversed by the previous administration of dioxane deriva- 
tives or of yohimbine. Shen (1938), working in Heyman’s laboratory, 
has attempted to abolish the epinephrine-chloroform type of ventricular 
fibrillation by the previous injection of such substances. Dogs were 
used. He was successful in preventing fibrillation in all cases, al- 
though he has shown (Shen and Simon [1938]) that he could easily 
produee fibrillation by the technique used. He suggests that sparing 
the heart from great dilatation accounts for the absence of fibrillation. 
Peripheral vasodilatation follows the administration of epinephrine 
after the dioxane derivatives or yohimbine; the intracardiac tension 
does not rise so high, and dilatation does not oceur. 

Hermann (1939) finds that many agents (halogen-containing, hydro- 
‘sarbon series) are capable of producing the adrenalin syncope, once 
associated only with chloroform. 

Agents Used in Combatting the Hypotension of Spinal Anesthesia.— 

Several agents have been employed to counteract the fall in blood 
pressure occasionally observed during spinal anesthesia. Epinephrine 
is not satisfactory, for its effect is transitory. As often used, it merely 
whips up a failing heart and increases the peripheral resistance for 
the heart to work against. It may predispose to the development of 
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eardiae arrhythmias. Benzedrine has a stimulating effeet upon the 
cortical centers, undesirable during spinal anesthesia. Ephedrine 
has some stimulating action upon the cortical centers (although less 
than that of benzedrine). Ephedrine may cause tachyeardia. Pare- 
drine is a new and promising agent. It does not increase cerebral 
activity as does benzedrine or ephedrine. All of these agents are to be 
avoided if cyclopropane has been or is to be used. 

The use of paredrine to correct the fail in blood pressure during 
spinal anesthesia has been deseribed by Altschule and Gilman (1939). 
This drug has a powerful pressor action due to stimulation of the 
smooth muscle of the arterial wall. Apparently it has little or no 
direct effeet upon the heart. It is effective when given orally, intra- 
museularly, or intravenously. Intramuscularly from 10 to 20 me. are 
administered; from 5 to 10 mg. are given by vein. If, five minutes 
after the intramuscular administration of 10 me., no rise in blood 
pressure is observed, the same dose may be repeated. Blood pressure 
will usually be maintained at the desired level for from one-half to 
two hours. 


Hemodynanuic Effects of Procaine-Epinephrine Solutions Administered 
by Different Routes.— 

Pickering, Steinmeyer, and Luckhardt (1988) have compared the 
hemodynamie effects of subcutaneous, submucosal, and subgingival in- 
jections of procaine-epinephrine hydrochloride solutions. Thirty-eight 
dogs were used. Following submucosal injections the arterial pressure 
rose 10 to 40 mm. He. These rises were much greater than those oe- 
curring after subeutaneous injection. In the latter case, the greatest 
rise was 10 mm. He. Also, it is to be noted that the pressure returned 
to normal sooner here than after the submucosal injection. In a seeond 
series of experiments the absorption of proeaine-epinephrine from 
several areas within the mouth was observed. The most marked uniform 
result occurred following injection in the region of the anterior palatine 
foramen in the soft tissues over the hard palate. 

The clinical implications of this study are of interest. Subgingival 
injections of even very dilute (1:30,000) solutions of epinephrine may 
and often do cause considerable rises in arterial pressure. If epineph- 
rine, which causes local vasoconstriction, enters the general cireula- 
tion so readily, so also must procaine, a local vasodilator. The hazard of 
using these agents in dental procedures, as is so often done without 
due consideration for the age and size of the patient and without regard 
for the possible presence of myocardial insufficiency, coronary disease, 


or hypertension, is obvious. 


(To be continued in the July issue. The references will accompany the last part.) 





REPORT ON THE MEETINGS OF THE AMERICAN SOCIETY 
FOR EXPERIMENTAL PATHOLOGY, NEW ORLEANS, LA., 
MARCH 18-16, 1940* 


JESSE L. BoLLMAN, M.D., Rocuestrer, MINN. 
(From the Division of Expe rimental Medicine, the Mayo Clinic) 


| P. SMITH, State University of Lowa, Iowa City, represented the society at 
the joint session of the Federation with an address on the coagulation of 
the blood. His work in this field has more recently been concerned with pro- 


thrombin activity and the relation of vitamin K to this substance. 


The first afternoon was devoted to a joint meeting with the American Associa- 
tion of Immunologists in which twelve papers dealing with studies of virus dis- 
eases were presented. John G. Kidd, Rockefeller Institute for Medical Research, 
New York, N. Y., demonstrated the effect of extravasated antibody on the anti- 
genicity of extracts of virus-induced rabbit papillomas. Large amounts of rabbit 
papilloma virus can be rendered completely nonantigenic on neutralization with 
the antiviral antibody. Virus-induced growths of wild and domestic rabbits con- 
tain extravasated antibody as well as the specific virus. The passive transfer of 
antibody with extracts of the growths may be responsible for resistance to infec- 
tion by the papilloma virus when such extracts are transferred to normal rabbits. 
Since the antibody present also renders the virus mixture nonantigenic, the at- 
tempted immunization of normal rabbits with extracts of virus-induced papillomas 
of cottontail rabbits fails to provide evidence as to whether the virus is present 


in them. 


The nature of natural respiratory contagion of tuberculosis was studied quan 
titatively by Wm. F. Wells and Max B. Lurie, University of Pennsylvania, Phil- 
adelphia, by means of an air centrifuge to determine the number of tubercle 
bacilli suspended in a given volume of air. The number of bacilli cultured from 
sample rabbits’ lungs corresponded to the number of organisms in the total air 
breathed by these animals. Rabbits which inhaled more than 1,000 tubercle 
bacilli died in a period of five or six weeks with massive nodular caseous pneu- 
monia without tuberculosis of the other organs. When less than 100 tubercle 
bacilli were inhaled by susceptible rabbits, caseous pneumonia with destructive 
lesions of hematogenous origin in all organs developed. Under the same condi 
tions of exposure, resistant animals developed slowly a progressive ulcerative pul- 
monary phthisis without involvement of other internal organs; 96 per cent of 
tubercle bacilli suspended in air were killed by exposure of the air to ultraviolet 


light for three seconds. 


The production of pressor substance by anaerobic autolysis of renal cortex was 


reported by Joseph Victor, Alfred Steiner, and David M. Weeks, New York City 


Hospital and Columbia University. They found that the fluid from thin slices of 


*Abstracts of the papers presented at this meeting will appear in the Archives 
of Pathology. In addition to these, many other papers involving experimental 
pathology were presented in ten other sections of the Federation of American So- 
cieties for Experimental Biology which met concurrently. 
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dog or beef renal cortex after one to three days’ incubation in the absence of 
oxygen increased the systolic blood pressure when injected intravenously into 
dogs. Similar material autolyzed in oxygen decreased the blood pressure when 
injected intravenously in dogs. Only minor changes were produced by autolyzed 
renal medulla. Anaerobic autolysis of cell-free sterile saline extracts of renal 
cortex produced a pressor substance which was not found with autolyzing extracts 
of liver, spleen, lung, or heart muscle. This group of authors also reported that 
experimental renal hypertension was reduced following pexis of the spleen to the 
ischemic kidney. A collateral circulation was demonstrated between the joined 
organs and the return of hypertension was observed in the animals that survived 


subsequent separation of the pexis. 


A motion picture demonstration of ataxia in pigs receiving a synthetic diet fed 
with the intent of producing a condition similar ts pernicious anemia was given 
by M. M. Wintrobe, J. L. Miller, Jr, H. Lisco, and L. R. Kolb, Johns 
Hopkins Hospital, Baltimore, Md. Degeneration of the posterior columns of 
the spinal cord and degeneration of the posterior root ganglions and peripheral 
nerves occurred. These changes were not influenced by the various vitamin B 
components, separately or in combination. Liver contained a definitely protective 
substance. 

A study of the pathologic nature of irradiation sickness by Virgil H. Moon, 
K. Kornblum, and D. R. Morgan, Jefferson Medical College, Philadelphia, Pa., 
emphasized the fact that the changes following extensive roentgen treatment were 
similar to those occurring in shock. Harry A. Davis, Louisiana State University, 
New Orleans, La., found similar lesions in animals following acute dehydration 


produced by subcutaneous injections of hypertonic saline solutions. 


MEETING OF THE AMERICAN ACADEMY OF ORTHOPAEDIC 
SURGEONS, BOSTON, MASS., JAN. 21-25, 1940 


Rosert C. Ropertson, M.D., CHarranooca, TENN. 


A dry clinic was presented by the local surgeons, Albert H. Brewster showed 


cases illustrating foot stabilization in spastic cerebral paralysis, emphasizing 


the improved function in weight-bearing which could be obtained in properly 
selected cases. Joseph H. Shortell presented two cases of giant cell tumor arising 
in the femoral epiphysis, one occurring in the distal epiphysis, the other in the 
capital. soth were treated by curettage with good results. Otto J. Hermann 
demonstrated a conservative method of treating fractures of the os calcis in which 
he emphasized the importance of submalleolar pressure after reduction of the 
fracture as a method of preventing callus proliferation distal to the maleollus. 
The spine is always x-rayed in cases of os calcis fracture. Frank R. Ober demon- 
strated results obtained by muscle transplantations and shoulder fusions in an- 
terior poliomyelitis. If the biceps and triceps are of good power, he considers the 
transplantation of the heads of these muscles to the acromion preferable to ar- 


throdesis. 


M. N. Smith-Petersen presented end results of vitallium cup arthroplasty for 
ankylosis of the hip. He hopes that this cap may be left in place indefinitely and 
emphasizes the importance of early active motion. The results included cases of 


bilateral bony ankylosis of arthritic origin and were most encouraging. 
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Operative and dry clinics were held at Boston City Hospital, Carney Hospital, 
Children’s Hospital, Massachusetts General Hospital, Massachusetts Memorial 
Hospital, and Robert Breck Brigham Hospital, at which many interesting prin- 


ciples of treatment together with end results were demonstrated. 


A Symposium on the Treatment of Tuberculosis of the Spine was conducted by 
A. Bruce Gill, Philadelphia, Pa. The subjects presented and discussed were: 
Pathology, J. Albert Key, St. Louis, Mo.; Pathogenesis and Medical Treatment, 
Dr. J. Burns Amberson, Jr., New York, N. Y.: and End Results of Treatment, 
Walker E. Swift, Mather Cleveland, New York, N. Y.; Henry W. Meyerding, Roch- 
ester, Minn.; Fremont A. Chandler, Chicago, Ill.; Z. B. Adams, Boston, Mass.; 
Robert I. Harris, Toronto, Ont.; Leo Mayer, New York, N. Y.; and Paul P. Swett, 
Bloomfield, Conn. 


The disease is felt to be hematogenous from other foci to bone, with trauma 
playing a questionable part. The progress is from tubercle formation to coales- 
cence with abscess formation, from which stage the abscess may progress to sinus 
formation or healing with calcification may occur. Sclerosis occurs with healing. 
In the advancing stage of the disease the bone plays a passive role. Sequestra- 
tion is rare. Spinal involvement may be of central, epiphyseal or anterior type, 
with multiple foci occurring in about 10 per cent of the cases. Abscess formation 
and paraplegia may occur as complications. The disease may be self-limiting. 
Cure probably never occurs, but arrest is the desired result. The infection is 
usually due to the human type and follows inhalation of the bacilli. Deaths fol- 
lowing tuberculosis of the spine total 10 per cent of all tuberculous deaths. The 
incidence is highest from birth to 9 years of age and is much higher in the negro. 

In medical treatment rest is of utmost importance. Mental peace and time are 
essential factors. Surgery is not indicated in the active, disseminating period. 
Following arrest, trauma may reactivate the disease. Follow-up study should be 
continued throughout the life of the patient. The purpose of surgery is to elim- 
inate motion and to establish local rest at the site of the disease. The time of 
fusion should be suited to the individual patient and in general should be per- 
formed after the disease becomes quiescent. Surgical treatment is of doubtful 
value in debilitated patients or in those with other active tuberculous lesions. 
Following fusion, medical supervision and prolonged rest are important. The 
usual causes of death, regardless of the type of treatment employed, are menin- 
gitis, pulmonary tuberculosis or amyloidosis. Correction of the kyphosis probably 
delays healing by separation of the diseased vertebral bodies. Opinions differed 
as to the advantages of operative and conservative forms of treatment. It was 
generally felt that surgical fusion was the treatment of choice in adults, while 
varying opinions regarding fusion in children were presented. Arrest is consid- 
ered to be present when fusion of the diseased vertebral bodies with return of 
normal bone density as demonstrated on x-ray is obtained, or when normal density 
of the vertebral bodies adjacent to the diseased areas is established without evi- 
dence of advancement of the disease within the vertebral bodies. Persistent si- 
uses are interpreted as failure of arrest. 


The data presented during this symposium will be compiled for further study. 


Syphilitic Lesions of Bones and Joints, Edwin D. Weinberg, Baltimore, Md.— 


The analysis of several hundred cases was presented which showed that the dis- 


ease was most frequent between 20 and 40 years of age, and that the tibia was 


the most frequent site of involvement, although any bone may be affected. The 
disease may simulate many other conditions, The onset may be gradual or sudden. 
Multiple lesions are often symptomless and may be demonstrated only by x-ray 


in which increasing calcification with absence of decalcification is usually the 
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essential finding. Diagnosis is often difficult and may depend upon clinical re- 
sponse to specific treatment. The union of fractures is uninfluenced by syphilis 


of the bone. 


Malignant Joint Tumors (Synoviomata), Dominic A. De Santo, New York, 
N. Y.; Robert Tennant ani Paul D. Rosahn, New Haven, Conn. Sixteen cases 
were analyzed, These tumors are malignant and arise in synovial tissues within 
joints, tendon sheaths, or para-articular bursa. They are frequently overlooked 
or undiagnosed. Local excision results in recurrence and metastases. Amputation 
is considered the treatment of choice. Seven cases were treated with x-ray with 
improvement in one. It is felt that early diagnosis and amputation are necessary 


to improve present results. 


Tuberculosis of the Long Bones of the Extremities, W. B. Carrell and H. M. 
Childress, Dallas, Tex.—This disease is rare in the United States. A group of 74 
cases was analyzed, The disease is of chronic character occurring after 20 years 
of age in about 50 per cent of the cases. Saucerization of the area of involve- 


ment followed by primary closure has given most satisfactory results. 


Attainment of Good Posture by Use of Natural Reflex Mechanisms, Royal Storrs 
Haynes, New York, N. Y.—Animal experiments indicate that posture is main- 
tained through cerebral and lumbar centers. Posture in the human being is 
largely a question of muscle education through habit which is developed most 
readily in childhood. Corrective exercises and braces are considered to be of 


slight value. 


A Program for the Care of Crippled Children in New York City, Vernon W. 
Lippard, New York, N. Y.—After an intensive case-finding campaign the inci- 
dence of crippled children in New York City was found to be at least 6.4 per 
1,000 persons under 21 years of age. Family income was less than $2,000.00 in 75 
per cent of the cases. Coordination of existing agencies for care, education, and 


} 


rehabilitation was recommended. This coordination can best be obtained through 


a central bureau. 


George BE. Bennett, Baltimore, Md., chose Fractures and Dislocations of the 
Spine for the President’s Address. A historical study from ancient Egypt to the 
present day was presented in scholarly detail. Extension dates from Hippocrates, 
while Malgaigne first used hyperextension. The paper will warrant careful study 


when published. 


Treatment of the Cerebral Palsies, Winthrop Phelps. Baltimore, Md.—It is es 
timated that 150,000 cases of cerebral palsy are present in the United States. 


) 


Sixty-nine per cent of the cases studied are within normal mental limits, while 72 


per cent present mild or moderate degrees of involvement. Peripheral surgery is 


of no value in athetosis but offers decided benefits when this is not present. 


Bone Tumors, Charles F. Geschickter, Baltimore, Md.—Malignancy has not been 
observed in osteochondroma in patients under 18 vears of age, but has been seen 
in adults. Of 781 cases of primary sarcoma, a five-vear cure has been obtained in 
13.5 per cent. Early x-ray findings consist of a mottled triangle of increased 


density. Early amputation is felt to offer the best hope of cure. 


Treatment of Osteogenic Sarcoma, Albert B. Ferguson, New York, N. Y.—Four 
hundred cases in the Registry of Bone Sarcoma of the American College of Sur- 
geons were studied. It was found that the percentage of five-year cures was less 


when amputation was performed within six months of onset of symptoms than 
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when amputation was delayed until after this time. Radiation and excision are 
now recommended, to be followed by amputation after the six-month period has 
passed, 

The Conservative Treatment of Poliomyelitis With Paralysis, Raymond E. Len- 
hard, Baltimore, Md.—FEarly splinting was urged to minimize paralysis and de- 
formity. Maximum recovery in strength was present after eighteen months. Be- 


yond this time physiotherapy did not further increase muscle power. 


Fat Embolism, Carlo S. Scuderi, Chicago, 11]—Experimental study indicates 
that fat droplets are excreted through the tubules of the kidney. Attempts have 
been made to immunize experimental animals with the hope of producing an im- 


munizing serum. 


Surgical Approach in Supracondylar T-Fractures of the Humerus Requiring 
Open Reduction, George W. Van Gorder, Boston, Mass.—A posterior approach 
which affords adequate exposure for internal fixation with minimum trauma was 
found to be preferable in ten patients with irreducible supracondylar T-fractures. 


Adequate exposure is felt to be essential if proper reduction is to be maintained. 


The Treatment of Cavus Feet From a Conservative and Operative Point of 
View, Albert H. Brewster and Carroll B. Larson, Boston, Mass.—The etiology of 
this progressive condition is not clear. Multiple surgical procedures are fre- 
quently necessary. Triple arthrodesis plus transplantation of the long toe exten- 
sors to the metatarsal necks was found to be the most successful type of treat- 


ment. 


Correction of Congenital Flatfoot by Astragalar Shortening, J. Warren White, 
Greenville, 8S. C.—The astragalus is shortened by removing a portion of the head 
and neck, preserving an articulation with the scaphoid. Transverse wedge osteotomy 
of the anterior portion of the os calcis may be required as an additional measure 
in certain cases. 
Lambrinudi Operation for Drop Foot, Vernon L. Hart, Minneapolis, Minn.—A 
historical survey of the operation was presented, together with personal experi- 


ence with the operation 


Congenital Amputation, Henry H. Kessler, Newark, N. J.—The cineplastie opera- 
tion is modified by making canals in the stump, utilizing the movement of the 
entire stump to replace isolated muscle contraction in producing action by the 
prosthesis. 

Amputation at the Knee Joint, S. Perry Rogers, Chicago, Ill.—Amputation 
through the knee joint with fixation of the patella on the anterior articular sur- 
face of the distal end of the femur produces a three-point weight-bearing surface 
with a bulbous stump permitting earlier weight-bearing and simplification of the 
prosthesis. Growth of the bone is unimpaired. Results of cases so treated were 


summarized. 


Fracture of the Neck of the Femur in Children, John C. Wilson, Los Angeles, 
Calif.—Ten cases were analyzed. All were central or through the base of the neck. 
Conservative and surgical methods of treatment were reported. Late degenerative 
changes of circulatory origin are frequent. Growth disturbances are to be expected. 
Nailing of the fracture is felt to be the treatment of choice with care taken to avoid 
injury to the epiphyseal plate. The possibility of late changes should be recog- 
nized when any form of treatment is instituted. 

Restoration of Function in Fractures of the Tibial Plateau Complicated by In- 
juries of the Semilunar Cartilages, Guy W. Leadbetter and Frank M. Hand, Wash- 


ington, D. C.—Early operation with excision of the injured cartilage, elevation of 
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the articular cartilage blocked by bone chips, and early motion is advised. In- 
ternal fixation is often necessary. Weight-bearing is permitted after three months. 
X-ray does not disclose the true pathology present. The end results of cases so 


treated have been far superior to those treated by conservative measures. 


The Restoration of Physiologic and Anatomic Function in Old Ununited Frac- 
tures of the Femur (Intracapsular), Edward L. Compere and John Lee, Chicago, 


11l—Seven cases have been treated by fixation with autogenous tibial grafts plus 


three threaded wires. No external fixation is employed. Crutches are used after 
eighteen days. Union was obtained in six of the seven cases so treated. It is 


felt that reimmobilization is undesirable in the treatment of any fracture. 


Slipping of the Upper Femoral Epiphysis, M. Beckett Howorth, Wilkes-Barre, 
Pa.—One hundred and thirty-two cases were analyzed. One-half were of the en- 
docrine type. Trauma was usually absent and when present was usually trivial. 
Synovitis of the hip joint, possibly of infectious origin with subsequent circulatory 
changes involving the epiphyseal plate, was felt to be the etiologic factor. In un- 
treated cases the results were poor. Treatment in the preslipping stage by drill- 
ing of the femoral neck with the insertion of slivers of bone is advised. After 
slipping has occurred open reduction and fixation by nailing is employed. Pre- 
operative traction is of value. Excellent results were reported in 39 of the 40 


cases treated by surgical methods. Early diagnosis was urged. 





Book Reviews 


Caesarean Section. Lower Segment Operation. By ©. McIntosh Marshall, F.R.C.S. 
Cloth. Pp. 230, with 107 illustrations, including 2 plates. Baltimore, 1939, 


Williams and Wilkins Company. $6.50. 


This is a monograph of 230 pages. It is almost entirely devoted to the develop- 
ment, present status, and results of the surgical techniques of cesarean section. 
With the exception of a report on his own 246 cases, the author presents nothing 
new. One gathers the impression that the main object of the publication is to 
acquaint British obstetricians with the advantages of the low cervical section and 
local anesthesia. 

The first portion of the book deals with the history of the development of the 
operation. It is detailed and well illustrated. The author gives little space to 
Siinger’s work and is more interested in the peculiar anatomical approaches than 
in the development of the basic principles which established the operation. Harris, 
in this country, and his early work on the time facter in relation to outcome are 
not considered. Indeed, a consideration of the development of knowledge which 
made the operation possible is conspicuously absent. The author gives a long, 
detailed list of his own operations and among them are very many which leave 
a doubt whether the preoperative condition of the patient was considered in at 
all the same light as it would be in this country. In spite of that, his results 
have been astoundingly good. 

Marshall makes a plea for routine cesarean section of the low cervical type 
for all cases of placenta previa and without other diagnostic procedures than 
external palpation and history. This will not meet with agreement in this country. 
A long list of operations were performed for toxemia of pregnancy, but it is not 
possible to evaluate the indications because of inadequate data. The same may 
be said of the indications when the sections were performed for cardiac disease. 

The form of the book is attractively printed and is graced by excellent illus 


trations. The index is extraordinarily complete. 


Surgical Diagnosis. By Stephen Power. Cloth. Pp. 228, with 51 illustrations 
and 15 plates. Baltimore, 1939, Williams and Wilkins Company. $4.59. 


It is difficult to evaluate this volume on surgical diagnosis. The author states 
that he has tried to write a practical guide rather than a theoretical treatise, with 
brevity as the keynote. As a result, this book is not fundamental enough for 
students and is too brief to be of value as a reference book for practitioners. 
One is impressed by the undue emphasis upon laboratory procedures rather than 
physical findings in the diagnosis of disease. The discussions of certain diseases, 
such as hand infections and intestinal obstruction, are so incomplete that they 
are vague. 

However, students will probably remember the aphorisms and mnemonics, which 
are well chosen. The method of making a rapid survey of the central nervous 
system is well worth remembering (pp. 86-87). The chapter concerning intra- 


cranial injury is excellent. When one considers that practically the whole field 


es 
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of surgery is covered in 216 pages, one must admit that the author has done 
unusually well. The value of this volume would have been enhanced, however, if 
the author had used more pertinent illustrations and had discussed some of the 


diseases more fully. 


The Diagnosis and Treatment of Diseases of the Esophagus. By Porter P. 
Vinson, Pp. 224, with 98 illustrations. Springfield, TIL, 1940, Charles C. Thomas, 


Publisher. $4. 


This monograph devoted to diagnosis and treatment of diseases of the esophagus 


is an exceedingly practical and useful book. The material is presented clearly 


and concisely and is based on an extensive experience in this field. At the end 
of each chapter are well-selected bibliographies for readers who wish to study the 
subjects more extensively. The subject material is well illustrated throughout the 
book. 

An excellent description of symptoms for each of the diseases discussed indi- 
cates the value of an adequate history in these cases. 

The value and safety of dilatation of strictures and spasms, using a swallowed 
twisted silk thread as a guide, is clearly demonstrated. 

Surgical procedures which may be necessary in the treatment of these cases 
are outlined briefly, but no attempt is made to present details of operations as 
found in texts on thoracic surgery. 

Careful study of this book by both specialist and general practitioner should 


reduce errors of diagnosis and treatment of diseases of the esophagus to a minimum, 


Everyday Surgery. By Lambert Rogers and A. L. d’Abreu, with an introdue- 
tion by Professor G. Grey Turner. Pp. 280, with 160 illustrations. William 


Wood & Company, Baltimore, 1938. $4.75. 


G. Grey Turner, in his introduction, states: ‘‘It is the purpose of the authors 
of this book to smooth away difficulties and to focus attention on essentials, though 
no one must imagine that they are expected to learn the art of surgery from the 
perusal of its pages, and it is more to be looked upon as a guide in emergency 
or as a remembrancer in times of stress and trouble.’’ This statement very ade- 
quately describes the contents of this book. 

As the authors state in the preface, it is a somewhat dogmatic presentation of 
their own views of everyday surgical practice. Being a presentation of their own 
views, there are no controversial methods of treatment expressed, and although 
there are other well-recognized methods of treatment than those they describe, the 
principles set forth by them are sound surgical principles. As may be ascertained 
from the title, the book is self-limited, but it takes up all of the more common 
conditions encountered. It is rather welcome to read a text which is as dogmatic 
as this one, but, of course, that very fact limits its value, unless one has a fairly 
wide knowledge of surgery and is thus able to realize that some of the methods 
of treatment are open to some controversy. 

One instance of this is found under the discussion of ‘‘General Peritonitis and 
-aralytic Ileus Following Acute Appendicitis,’? in which it is stated that the 
hope of recovery lies in the return of peristalsis, and the intramuscular adminis- 
tration of pituitrin followed by an enema is advocated. The general consensus of 
opinion, in this country at least, is that the stimulation of peristalsis in a general 


peritonitis is liable to spread an infection which the host is attempting to localize. 
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There is no attempt to discuss the etiology or pathology of the different con- 


ditions to any extent. The operative treatment in many conditidns is discussed 


in some detail for minor procedures and only in principle for more major pro- 
cedures. 

In general, this book makes easy reading for one who wishes to review quickly 
the common aspects of the more common conditions met in everyday practice. It 
would probably prove of some value to the general practitioner and to the student 
who has already finished his course in general surgery. The reading time is about 


eight hours. 





Compendium of Regional Diagnosis in Lesions of the Brain and Spinal Cord. By 
Robert Bing, translated and edited by Webb Haymaker. Ed. 11.) Pp. 292, 
with 125 illustrations, 27 in color, and 7 plates. St. Louis, 1940, The C. V. 


Mosby Co. $5. 


Three decades have passed since the first publication of Bing’s Compendium, 
now in its eleventh edition and so widely known as to require no detailed descrip- 
tion. The design of the work remains unchanged since the first edition (1909), 
which the author prefaced with the statement: ‘‘Its chief task is to give a presen- 
tation of a subject generally reputed difficult and complicated, which shall be as 
clear and simple as the author can make it, while not failing to be accurate and 
comprehensive, and which shall furnish, even to those who have special knowledge 
of neurology, an easily and quickly consulted work of reference.’’ In his preface 
to the present edition Bing remarks that, while the volume has increased in size, 
in keeping with the enlarging knowledge of localization, he has kept it within 
reasonable bounds by the inclusion of only those data which can withstand the 
most critical scrutiny as to soundness and practical value. The translator, granted 
freedom to amplify the work, has expanded especially the sections on anatomy 
and function of the bladder and on localization by x-rays. 

As a concise, systematic outline of the essentials of functional anatomy of the 
nervous system and of the principles of localization, the Compendium has given 
and will continue to give a distinctly useful service. Its value, however, would 
have been enhanced by more exacting attention to phrasing, and there are occa- 
sional lapses in factual statements. Above all in a book of this character, con- 
densed as it is and intended particularly as a guide to the elements of localization, 
the utmost precision is essential. To select examples illustrating this comment, 
it will be evident that previously uninformed readers are likely to be confused 
and possibly misled on some points, Page 17: ‘‘One should also determine to 
what extent the tracts are interrupted and the medullary centers destroyed.’’ 
Page 20: ‘‘Tracts descending from the basal ganglia. . ..’’ [a section heading 
under which are listed the rubrospinal, tectospinal, and vestibulospinal tracts]. 
age 30: ‘*From the clinical standpoint the terms ‘general sensibility’ and ‘sen- 
sation’ have the following connotations.’’ [As if there were a distinction to be 
drawn between sensibility and sensation, paralleling the customary separation of 
the general and special senses]. These are minor faults, and the book doubtless 
will enjoy the favorable reception warranted by its merit and long history of 


usefulness. 








